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Chapter 3: Land Use 

3.1 Introduction 
This chapter describes the existing land uses, adopted general plans and 
zoning ordinances, and current state of land use planning in the land use 
impact analysis area. This chapter also analyzes the environmental 
consequences of the No-Action and action alternatives. 

Land Use Impact Analysis Area. The land use impact analysis area is 
3,353 acres and comprises the area within 1,000 feet of the centerline of 
State Route (S.R.) 210 from Fort Union Boulevard to the town of Alta and 
the surface disturbance footprints of the proposed mobility hubs (see 
Figure 3.4-1 through Figure 3.4-3, Zoning Classifications on Private Land 
in the Impact Analysis Area for the Enhanced Bus Service Alternatives, 
beginning on page 3-13). Land use and planning in the impact analysis 
area are regulated by Cottonwood Heights City, Sandy City, the Town of 
Alta, Salt Lake County, and the U.S. Department of Agriculture (USDA) Forest Service. 

The Utah Department of Transportation (UDOT) selected this analysis area because all proposed traffic and 
parking improvements would occur within this area, and this area provides an appropriate context for the 
types of land uses that could be affected by the proposed improvements. 

3.2 Regulatory Setting 
The Federal Highway Administration’s (FHWA) Technical Advisory T 6640.8A, Guidance for Preparing and 
Processing Environmental and Section 4(f) Documents, states that environmental documents for projects 
prepared under the National Environmental Policy Act (NEPA) should identify and review development 
trends, area growth, and land use plans and policies in the area that would be affected by the proposed 
project (FHWA 1987). The land use discussion should assess the consistency of the alternatives with the 
area’s plans and any secondary impacts associated with substantial, foreseeable, induced development for 
each alternative. 

The Utah legislature has delegated responsibility for land use planning and regulation to the state’s Counties 
and Cities. These local governments develop general or comprehensive plans for land development within 
their jurisdictional boundaries. These plans provide the parameters for future land use as well as 
infrastructure needs. The public has the opportunity to participate in the land-planning process by reviewing 
and commenting on draft land use and zoning plans before they are approved by local officials. 

All plans discussed in Section 3.3.2.1, Planning, have been developed in accordance with this general 
approach and, therefore, represent the type of land use and community that each local government desires. 

National Forest System (NFS) lands in the land use impact analysis area are managed according to the 
Revised Forest Plan: Wasatch-Cache National Forest (USDA Forest Service 2003). The preparation of the 

What is the land use impact 
analysis area? 

The land use impact analysis 
area is 3,353 acres and 
comprises the area within 
1,000 feet of the centerline of 
S.R. 210 from Fort Union 
Boulevard to the town of Alta 
and the surface disturbance 
footprints of the proposed 
mobility hubs. 
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Forest Plan was guided by the National Forest Management Act (16 United States Code [USC] 
Section 1600 and subsequent sections), implementing regulations, and many other documents. The Forest 
Plan guides all natural resource management activities and sets management direction for the Wasatch-
Cache (WCNF) portion of the Uinta-Wasatch-Cache National Forest. The Forest Plan provides broad 
program-level direction for managing the Wasatch-Cache portion of the Uinta-Wasatch-Cache National 
Forest and its resources, such as desired future conditions and management prescriptions, and does not 
contain commitments to implement specific projects. 

3.3 Affected Environment 
This section describes the existing land use in the land use impact analysis area as well as the applicable 
local and regional land use plans and policies. The land use patterns described in this section are the 
product of interdependent decisions by numerous parties including local elected officials, local planning staff, 
developers, citizens, regional planning authorities, and many other public and private entities. 

3.3.1 Current Land Use and Land Ownership 
The land use impact analysis area includes both urban and nonurban land uses. The S.R. 210 corridor 
through Little Cottonwood Canyon is mostly undeveloped and is a mix of private and federal government 
ownership. There are also pockets of undeveloped land along S.R. 210 on the east bench of the Salt Lake 
Valley. These areas have steep terrain and are not likely to be developed. The remainder of the impact 
analysis area is urbanized and fully developed. Current land use is summarized in Table 3.3-1 below. 

Current land uses in the impact analysis area include forestry and recreation, residential, public facilities, 
mixed use, and commercial. The most dominant land use in the impact analysis area is forestry and 
recreation, followed by residential. UDOT calculated the acreages of land use types using general zoning 
categories from Cottonwood Heights City, Sandy City, the Town of Alta, and Salt Lake County. The land use 
types are based on associated general zoning categories. For example, the residential land use type 
includes all densities of housing, and the commercial land use type includes both neighborhood and regional 
commercial uses. Although the forestry and recreation zoning category is the most dominant zoning 
category in the impact analysis area, no timber harvest is occurring on these lands. Instead, these areas are 
used primarily for watershed protection, natural vegetation, and recreation purposes. 

Land ownership in the impact analysis area also includes about 1,709 acres of privately owned land, about 
1,631 acres administered by the USDA Forest Service, and about 13 acres administered by the U.S. Bureau 
of Land Management. 
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3.3.2 Planning and Zoning 
The land use impact analysis area intersects the city of Cottonwood Heights, the city of Sandy, the town of 
Alta, and parts of unincorporated Salt Lake County. Within unincorporated Salt Lake County are areas 
managed by the USDA Forest Service. There are also NFS lands within the municipal boundary of the 
town of Alta. 

3.3.2.1 Planning 
This section reviews the applicable parts of local planning documents that are relevant to the land use 
impact analysis area, which include plans developed by Cottonwood Heights City, Sandy City, Granite 
Community, the Town of Alta, Salt Lake County, and the USDA Forest Service. General plans and master 
plans typically include guidelines for regulating growth and future development. They are developed with 
public input and adopted by each area’s respective planning commission or planning department. The 
USDA Forest Service’s forest planning process is conducted by an interdisciplinary planning team and also 
includes a public involvement component. 

3.3.2.1.1 Cottonwood Heights General Plan 
The Cottonwood Heights General Plan was established in July 2005 (Cottonwood Heights City 2005). 
Regarding transportation, the plan identifies a goal to manage the city’s road network to balance access, 
mobility, and safety. To address this goal, the plan establishes a policy of designating road candidates for 
widening, spot intersection improvements, signal timing, or other related improvements. The plan also 
recognizes Cottonwood Heights as a gateway to Big and Little Cottonwood Canyons and the natural and 
recreation opportunities they provide. 

3.3.2.1.2 Wasatch Boulevard Master Plan 
The Wasatch Boulevard Master Plan was completed in July 2019 (Cottonwood Heights City 2019b). This 
plan, which was developed by Cottonwood Heights City, focuses on the corridor between Interstate 215 
(I-215) and the entrance to Little Cottonwood Canyon and addresses transportation, land use, and other 
aspects of the corridor. The plan is a partnership with the Wasatch Front Regional Council in collaboration 
with UDOT. One of the objectives of the plan is to balance livability, roadway capacity, and sustainable 
canyon access south of Big Cottonwood Canyon. This objective includes such strategies as adding roadway 
capacity sensitively, improving neighborhood access, limiting additional canyon parking, and preserving and 
enhancing key views. Goals of the plan include preserving and enhancing the character and livability of 
existing residential neighborhoods, moving people through the corridor reliably and safely, enhancing 
opportunities for recreation along the corridor, and promoting and prioritizing sustainable solutions for Little 
Cottonwood Canyon access at a local and regional scale. 

3.3.2.1.3 Town of Alta General Plan 
The Town of Alta General Plan acknowledges existing parking limitations in Alta and notes that it would not 
be rational to engage in large-scale improvements to increase the capacity of S.R. 210 (Town of Alta 2016). 
This plan also states that attention must be given to the Snowbird area when addressing parking and road 
issues for Alta. Regarding land use, the Town of Alta General Plan states that existing zoning of all areas 
should continue, including current residential development, current commercial development, currently 
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planned ski area expansion, current camping and hiking use, current backcountry winter recreation use, and 
other existing uses. 

3.3.2.1.4 Wasatch Canyons Master and General Plans 
Some of the land in the land use impact analysis area is unincorporated Salt Lake County land that is 
covered by the Wasatch Canyons Master Plan (Salt Lake County Public Works Department 1989). The plan 
states that the primary land use in Little Cottonwood Canyon is recreation, including hiking, rock climbing, 
camping, picnicking, skiing, resort activities, and sightseeing. 

No master plan has been completed specifically for Little Cottonwood Canyon. The Wasatch Canyons 
Master Plan includes several policies pertaining to Little Cottonwood Canyon. Although the Wasatch 
Canyons Master Plan includes recommendations for planning on NFS lands, the County does not have 
jurisdiction on federal lands. However, the USDA Forest Service worked closely with Salt Lake County on 
the recent Wasatch Canyons General Plan Update (Salt Lake County 2020b) to attempt to ensure consis-
tency between the County’s plan objectives and USDA Forest Service standards, guidelines, and priorities. 

The policies in the Wasatch Canyons Master Plan include preserving White Pine Canyon and its current 
uses; expanding the ski area within existing USDA Forest Service permit boundaries; allowing additional ski 
area parking on private lands only if consistent with resolving transportation problems and improving the 
physical environment; pursuing a reduction of winter vehicle traffic through incentives for mass transit use, 
disincentives for private car use during peak periods, and multijurisdictional/ski resort cooperation; and 
constructing small, unobtrusive parking lots for dispersed recreation use on a case-by-case basis. 

Some of the land in the impact analysis area is unincorporated Salt Lake County land that is covered in the 
Wasatch Canyons General Plan Update, which was adopted in June 2020 (Salt Lake County 2020b). This 
2020 plan updates the 1989 Wasatch Canyons Master Plan and covers Parley’s Canyon, Mill Creek 
Canyon, Big Cottonwood Canyon, Little Cottonwood Canyon, and the unincorporated foothill areas between 
the entrances to the canyons. The plan acknowledges that Little Cottonwood Canyon is experiencing all-
time high levels of traffic resulting in adverse impacts to travel, parking, and the visitor and resident 
experience. Traffic issues in Little Cottonwood Canyon are particularly problematic during the winter, 
especially on weekends and busy ski days, when morning traffic can back up past the entrance to the 
canyon to the entrance to Big Cottonwood Canyon and beyond. Parking at the Alta and Snowbird ski resorts 
is also constrained, limiting the number of visitors who can gain access to the ski areas. The general plan 
update includes the following strategies: 

• Support for mixed-use mobility centers, which should be located outside the canyon but within short 
distances, and should include transit, parking, daily services, and should be near or mixed in with 
residential dwellings and businesses 

• Support for rideshare parking, bus stops, and electrical vehicle charging at key nodes 

• Support for increased transit frequency at key locations throughout the canyons 

• Support for year-round transit service within the canyon 

• Support for carpooling programs 

• Assistance in developing parking structures for the purpose of canyon transit and carpooling 

• Formalization of parking areas and elimination of roadside parking 
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3.3.2.1.5 Granite Community Master Plan 
The Granite Community Master Plan (Granite Community Council and Salt Lake County Public Works 
Department 1993) addresses a community that covers about 5 square miles at the entrance to Little 
Cottonwood Canyon. The community is generally bounded on the north, west, and south by the city of 
Sandy and on the east by the Uinta-Wasatch-Cache National Forest boundary.  

Regarding transportation, the Granite Community Master Plan acknowledges a need to improve public 
transportation in the community so that residents are encouraged to ride the bus rather than use their cars. 
The master plan also states that the park-and-ride lot at the entrance to Little Cottonwood Canyon helps 
address roadside parking that nearby residents have complained about. The Granite Community Master 
Plan further states that residents oppose any additional or expanded park-and-ride facilities but 
acknowledges that this view must be analyzed with respect to the overall county need for park-and-ride lots. 
The plan also acknowledges that illegal roadside parking continues to pose a safety problem. The Granite 
Community Master Plan calls for residents to have input on any proposals for additional park-and-ride lots in 
the community. 

3.3.2.1.6 Sandy City General Plan 
The Sandy City General Plan is an official collection of the Sandy City Council’s major policies concerning 
future physical development, and the plan sets community goals that reflect the expressed desire of citizens 
(Sandy City Council 2017). The Sandy City General Plan includes goals such as the following: 

• Provide for orderly and efficient development that will be compatible with the natural and built 
environment 

• Provide regional mobility through a variety of interconnected transportation choices 

• Integrate local land-use with regional transportation systems 

• Protect and enhance the environment 

• Increase transportation mode share and convenience of transit service within the city 
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3.3.2.1.7 Revised Forest Plan for the Wasatch-Cache National Forest 
The land use impact analysis area includes about 2,358 acres of NFS land managed by the USDA Forest 
Service under the guidance of the Revised Forest Plan: Wasatch-Cache National Forest (USDA Forest 
Service 2003). The management prescriptions (MP) for these 2,358 acres are existing wilderness/
opportunity Class II (MP 1.2; 300 acres), existing wilderness/opportunity Class III (MP 1.3; 33 acres), 
undeveloped areas (MP 2.6; 61 acres), watershed emphasis (MP 3.1W; about 957 acres), and developed 
recreation areas (MP 4.5; 297 acres). 

• Existing wilderness/opportunity Class II (MP 1.2) areas are designated wilderness areas under 
the authority of the Wilderness Act of 1964 (16 USC Chapter 23, Section 1131, and subsequent 
sections) characterized by a predominantly unmodified natural environment where human-induced 
change is evident but the landscape will recover. Outstanding opportunities for solitude and uncon-
fined recreation exist, and encounters with other humans are more frequent than in Class I areas. 

• Existing wilderness/opportunity Class III (MP 1.3) areas are designated wilderness areas under 
the authority of the Wilderness Act of 1964 (16 USC Chapter 23, Section 1131, and subsequent 
sections) characterized by a predominantly unmodified natural environment where impacts could 
persist from year to year. During peak season and in popular areas, concentrated use is more 
common, and opportunities for solitude and unconfined recreation are more limited. 

• Undeveloped areas (MP 2.6) are managed to protect undeveloped landscapes in a manner other 
than formal recommended wilderness. Although other uses and activities could occur, the primary 
emphasis in managing undeveloped areas is protection to ensure that the values and unique 
qualities associated with undeveloped areas are recognized and preserved. 

• The watershed emphasis management prescription (MP 3.1W) seeks to maintain or improve the 
quality of watershed conditions and aquatic habitats. Areas that serve as municipal watersheds and 
public drinking water sources are managed to maintain or improve soil processes and watershed 
conditions. 

• Developed recreation areas (MP 4.5) include developed facilities such as campgrounds, 
trailheads, and resorts under special-use permits, as well as adjacent areas associated with these 
sites. High levels of visitor interaction can be expected where sights and sounds of others are 
noticeable and there are moderate to high opportunities for social interaction. 

In addition, about 710 acres of private lands are intermingled with NFS lands that are not covered by any 
management prescriptions. These private lands are typically adjacent to or surrounded by NFS lands and 
are referred to as “intermingled public/private lands” in the Forest Plan. Management emphasis for NFS 
lands in these areas is to cooperate with adjacent landowners to manage for diverse interests. In an urban 
or town interface, the emphasis is on protecting natural ecosystem components from degradation while 
allowing for high levels of day use. In a rural interface, the emphasis is on protecting natural ecosystem 
components from degradation while allowing moderate use. 

The Forest Plan includes a desired future condition that, in the tri-canyon area (Mill Creek, Big Cottonwood, 
and Little Cottonwood Canyons), the parking capacities of the canyon parking lots (ski areas, summer-use 
homes, and developed and dispersed recreation sites) will not exceed the number of parking spaces that 
existed in 2000 unless modification is needed for watershed protection or to facilitate mass transit. Mass 
transit will be commonly used during winter, reducing crowding and increasing safety for users of the 
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canyons. The USDA Forest Service will work actively with other parties to explore options for reducing 
private vehicle use in these canyons. Desired future conditions are not standards or requirements but are 
the expected resource conditions in 50 to 100 years if Forest Plan objectives are achieved. 

The Forest Plan also includes a desired future condition that the integrity of the stream corridor and side 
drainages in Little Cottonwood Canyon will be an emphasis given the opportunity that public lands adjoining 
the stream provide. The desired future condition includes the following priorities (USDA Forest 
Service 2003): 

• The USDA Forest Service’s decisions responding to increasing recreation demands will first 
consider desired water quality and riparian conditions and the limited wildlife habitat in the Little 
Cottonwood Canyon watershed. 

• The USDA Forest Service will make provisions for a wide range of recreation uses including access 
and sanitation facilities that prevent watershed conditions from deteriorating. 

• Major trailheads and restrooms will be provided and maintained in cooperation with partners such as 
Salt Lake City. 

• The USDA Forest Service will protect the watershed and educate the public about appropriate 
behavior in the watershed in cooperation and partnership with other agencies. 

3.3.2.1.8 Cottonwood Canyons Scenic Byways Corridor Management Plan 
S.R. 210 is designated as a State Scenic Byway and is managed according to the Cottonwood Canyons 
Scenic Byways Corridor Management Plan (Cottonwood Canyons Scenic Byways Committee 2008). The 
Corridor Management Plan was developed by communities and stakeholders to help define and enhance 
the byway’s intrinsic qualities and character. See Chapter 17, Visual Resources, for the expected visual 
resources impacts from the project alternatives. 

3.3.2.1.9 2009 Salt Lake County Water Quality Stewardship Plan 
The 2009 Salt Lake County Water Quality Stewardship Plan (Salt Lake County and others 2009) provides a 
framework of goals and policies that seek to make water quality stewardship in Salt Lake County consistent 
with congressional, state, and local agency goals and to represent the needs of the population of Salt Lake 
County. The guiding principles of the Water Quality Stewardship Plan include protecting the physical, 
biological, and chemical components of watershed health. See Chapter 12, Water Resources, for the 
expected water quality impacts from the project alternatives. 

3.3.2.1.10 2015 Salt Lake County Integrated Watershed Plan 
The 2015 Salt Lake County Integrated Watershed Plan (Salt Lake County and HDR 2017) is the update to 
the 2009 Salt Lake County Water Quality Stewardship Plan. This plan updates data and information to better 
address ongoing area-wide water quality planning and watershed planning. It analyzes current land use 
projections, population projections, and monitoring data that have been gathered since the 2009 plan was 
published to provide an updated picture of current watershed conditions in Salt Lake County. See 
Chapter 12, Water Resources, for the expected water quality impacts from the project alternatives. 
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3.3.2.2 Zoning 
Municipalities use zoning as a tool to implement the land use goals in the general plans described in the 
previous sections. The management prescriptions that the USDA Forest Service applies to NFS lands serve 
a similar function as zoning. UDOT reviewed zoning ordinances from each jurisdiction in the land use impact 
analysis area as well as management prescriptions for the Uinta-Wasatch-Cache National Forest. The 
predominant zoning classifications in the impact analysis area are associated with forestry and recreation, 
followed by residential, with smaller areas zoned for commercial, public facilities, and mixed use. The 
acreages of each land use type in the impact analysis area, based on zoning classifications, are listed above 
in Table 3.3-1, Current Land Use Types in the Land Use Impact Analysis Area. 

3.4 Environmental Consequences and Mitigation 
Measures 

3.4.1 Methodology 
To analyze the expected impacts to land use, UDOT determined the acres of land ownership, zoning 
classifications, and USDA Forest Service management prescriptions that would be affected by the project 
alternatives. UDOT also analyzed the alternatives’ consistency with applicable zoning classifications, USDA 
Forest Service management prescriptions, and applicable land use plans (as listed in Section 3.3.2.1, 
Planning). County zoning classifications apply only to private land and do not apply to NFS lands. The 
zoning classification figures in this chapter show only zoning classifications on private land. 

3.4.2 No-Action Alternative 
This section describes the land use impacts of the No-Action Alternative in the Wasatch Boulevard segment 
of S.R. 210, in the segment of S.R. 210 from North Little Cottonwood Road to the town of Alta, at the gravel 
pit, and at the park-and-ride lot at 9400 South and Highland Drive. 

3.4.2.1 S.R. 210 – Wasatch Boulevard 
With the No-Action Alternative, S.R. 210 would not be widened. Therefore, there would be no impacts to, or 
conflicts with, existing land ownership and zoning. However, this alternative would not address goals and 
objectives in plans such as the Cottonwood Heights General Plan and the Wasatch Boulevard Master Plan, 
which seek to address issues such as roadway capacity and safety. 

3.4.2.2 S.R. 210 – North Little Cottonwood Road to Alta 
With the No-Action Alternative, S.R. 210 would not be improved. Therefore, there would be no impacts to, or 
conflicts with, existing land ownership and zoning. However, this alternative would not address goals and 
objectives in applicable land use plans, such as the Wasatch Canyons General Plan Update’s strategy to 
support increased transit frequency at key locations throughout the canyons and to support year-round 
transit service in the canyon. 
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3.4.2.3 Mobility Hubs 

3.4.2.3.1 Gravel Pit 
With the No-Action Alternative, the mobility hub at the gravel pit would not 
be constructed. Therefore, there would be no impacts to, or conflicts with, 
existing land ownership and zoning at this location. However, this 
alternative would not address goals and objectives in applicable land use 
plans, such as the Cottonwood Heights General Plan’s goal of balancing 
access, mobility, and safety. 

This alternative would also not address the Wasatch Canyons General 
Plan Update’s support for mixed-use mobility centers outside the canyon 
but within short distances that include transit and parking, or the plan’s 
strategy to support rideshare parking and bus stops. The No-Action 
Alternative would also not address the Granite Community Master Plan’s 
concerns about illegal roadside parking. 

With the No-Action Alternative, the site of the existing aggregate mine is 
planned to be developed. Cottonwood Heights City and the owner of the property are planning a large 
commercial and residential development at this location. 

3.4.2.3.2 9400 South and Highland Drive 
With the No-Action Alternative, there would be no change to the existing park-and-ride lot operated by the 
Utah Transit Authority (UTA) at 9400 South and Highland Drive. The No-Action Alternative would not conflict 
with existing land ownership or zoning. The No-Action Alternative would not address the Sandy City General 
Plan’s goal to increase transportation mode share and convenience of transit service in the city. 

3.4.2.4 Avalanche Mitigation 
With the No-Action Alternative, no snow sheds or berms would be constructed, and S.R. 210 would not be 
realigned. Therefore, there would be no impacts to land ownership, zoning, or planning resulting from snow 
sheds, berms, or road realignment. 

3.4.2.5 Trailhead Parking 
With the No-Action Alternative, no trailhead parking improvements would be made. Therefore, there would 
be no impacts to, or conflicts with, existing land ownership and zoning. However, this alternative would not 
address the Wasatch Canyons General Plan Update’s strategy to formalize parking areas and eliminate 
roadside parking. 

3.4.2.6 No Winter Parking 
With the No-Action Alternative, no existing roadside parking spots would be removed near the ski resorts 
during the winter. Therefore, there would be no impacts to, or conflicts with, existing land ownership and 
zoning. However, this alternative would not address the Wasatch Canyons General Plan Update’s strategy 
to formalize parking areas and eliminate roadside parking. 

What is a mobility hub? 

A mobility hub is a location 
where users can transfer from 
their personal vehicle to a bus.  

What is the gravel pit? 

The gravel pit is an existing 
aggregate (gravel) mine located 
on the east side of Wasatch 
Boulevard between 6200 South 
and Fort Union Boulevard. 
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3.4.3 Enhanced Bus Service Alternative 
This section describes the land use impacts of the Enhanced Bus Service Alternative, which includes 
improvements to the Wasatch Boulevard segment of S.R. 210, two mobility hubs, avalanche mitigation 
alternatives, trailhead parking alternatives, and the No Winter Parking Alternative. 

3.4.3.1 S.R. 210 – Wasatch Boulevard 
This section describes the land use impacts of the Imbalanced-lane Alternative and the Five-lane 
Alternative, which would both widen the Wasatch Boulevard segment of S.R. 210. 

3.4.3.1.1 Imbalanced-lane Alternative 
With the Imbalanced-lane Alternative, the proposed road widening would overlap about 48 acres of various 
residential zoning classifications, about 5 acres of the public facility zoning classification, and less than 
1 acre of commercial, foothill recreational, and mixed-use zoning classifications (see Figure 3.4-1 through 
Figure 3.4-3 below). All of these lands are private. The proposed widening would be consistent with these 
zoning classifications because roads are an essential component of the allowed uses within these zoning 
classifications. However, because the widening would replace existing uses with new roadway, the widening 
would change the existing land uses within its footprint. 

The proposed road widening would overlap about 53 acres of private lands, and UDOT would need to 
acquire these lands through purchase. Most of this private land has no buildings or other structures; 
however, one home would be directly affected by proposed surface disturbance. This home has been 
purchased by UDOT and would be demolished (for more information, see Section 4.4.2.1, S.R. 210 – 
Wasatch Boulevard, in Chapter 4, Community and Property Impacts). About 49 acres of right of way would 
be needed as well as about 4 acres of easements for construction access and potentially for cut slopes. 

This alternative would be consistent with the Cottonwood Heights General Plan’s goal of balancing access, 
mobility, and safety. To meet this goal, the Cottonwood Heights General Plan includes a strategy to widen 
certain roads, including widening Wasatch Boulevard between 7800 South and S.R. 210 (Cottonwood 
Heights City 2019b). The proposed improvements to bus service on Wasatch Boulevard and the proposed 
widening of Wasatch Boulevard would help address access, mobility, and safety, particularly in regard to 
Cottonwood Heights’ status as the gateway to Little Cottonwood Canyon’s natural and recreation opportuni-
ties. The proposed widening of Wasatch Boulevard is consistent with the Cottonwood Heights General 
Plan’s road widening strategy. 

This alternative would be consistent with the Wasatch Boulevard Master Plan’s objective of balancing livability, 
roadway capacity, and sustainable canyon access south of Big Cottonwood Canyon. The alternative 
addresses the plan’s strategies of adding roadway capacity sensitively through the proposed widening of 
Wasatch Boulevard. This alternative also addresses the plan’s goals of moving people through the corridor 
reliably and safely, enhancing opportunities for recreation along the corridor, and promoting and prioritizing 
sustainable solutions for Little Cottonwood Canyon access at a local and regional scale. These goals are 
addressed through improving bus service along Wasatch Boulevard and adding a pedestrian path. 
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Figure 3.4-1. Zoning Classifications on Private Land in the Impact Analysis Area for the Enhanced Bus 
Service Alternatives (1 of 3) 
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Figure 3.4-2. Zoning Classifications on Private Land in the Impact Analysis Area for the Enhanced Bus 
Service Alternatives (2 of 3) 
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Figure 3.4-3. Zoning Classifications on Private Land in the Impact Analysis Area for the Enhanced Bus 
Service Alternatives (3 of 3) 
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3.4.3.1.2 Five-lane Alternative 
With the Five-lane Alternative, the proposed widening on S.R. 210 would overlap about 49 acres of various 
residential zoning classifications, about 5 acres of the public facility zoning classification, and less than 
1 acre of commercial, foothill recreational, and mixed-use zoning classifications (see Figure 3.4-1 through 
Figure 3.4-3 above). All of these lands are private. The proposed widening would be consistent with these 
zoning classifications because roads are an essential component of the allowed uses within these zoning 
classifications. However, because the widening would replace existing uses with new roadway, the widening 
would change the existing land uses within its footprint. 

The proposed road widening would overlap about 54 acres of private lands, and UDOT would need to 
acquire these lands through purchase. Most of this private land has no buildings or other structures; 
however, one home would be directly affected by proposed surface disturbance. This home has been 
purchased by UDOT and would be demolished. One other home would also be affected by the proposed 
surface disturbance, and UDOT might need to acquire this home as well (for more information, see Section 
4.4.2.1, S.R. 210 – Wasatch Boulevard, in Chapter 4, Community and Property Impacts). About 50 acres of 
right of way would be needed as well as about 4 acres of easements. 

This alternative would be consistent with the Cottonwood Heights General Plan and the Wasatch Boulevard 
Master Plan for the same reasons described in Section 3.4.3.1.1, Imbalanced-lane Alternative. 

3.4.3.2 S.R. 210 – North Little Cottonwood Road to Alta 
With the Enhanced Bus Service Alternative, there would be no change to the existing S.R. 210 roadway 
except the addition of a tolling gantry (single pole over the westbound travel lane) immediately adjacent to 
the travel lane just west of Snowbird Entry 1. Overall, there would be no impacts to land uses or land 
ownership. This alternative’s enhanced bus service would address the Wasatch Canyons General Plan 
Update’s strategies to support increased transit frequency at key locations throughout the canyons. The 
Enhanced Bus Service Alternative would be consistent with a desired future condition in the Forest Plan, 
which states that the USDA Forest Service will work actively with other parties to explore options for 
reducing private vehicle use in Little Cottonwood Canyon. 

3.4.3.3 Mobility Hubs Alternative 
The Enhanced Bus Service Alternative includes two mobility hubs: a mobility hub at the gravel pit and a 
mobility hub at the park-and-ride lot at 9400 South and Highland Drive. 

3.4.3.3.1 Gravel Pit 
With the Enhanced Bus Service Alternative, the mobility hub at the gravel pit would overlap about 12 acres 
of foothill recreational zoning classification, 10 acres of single-family residential zoning classification, 1 acre 
of commercial zoning classification, and less than 1 acre of public facility zoning classification (see 
Figure 3.4-1 through Figure 3.4-3 above). All of these lands are private. This mobility hub would be 
consistent with these zoning classifications because roads and parking areas are an essential component of 
the allowed uses within these zoning classifications. Despite the zoning classifications, the proposed 
mobility hub would be entirely within an existing gravel pit operation. This mobility hub would not be 
consistent with the gravel pit operation. However, the gravel pit operation is scheduled to complete mining 
and end its operations, and long-term plans are to develop the site with commercial and residential land 
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uses. The mobility hub would be consistent with these future land uses because the parking could be shared 
with the future commercial uses. 

This mobility hub would be consistent with the Cottonwood Heights General Plan’s goal of balancing access, 
mobility, and safety. The establishment of the mobility hub and parking structure would help address access, 
mobility, and safety, particularly in regard to Cottonwood Heights’ status as the gateway to Little Cottonwood 
Canyon’s natural and recreation opportunities. This mobility hub would also be consistent with the Granite 
Community Master Plan’s interest in addressing illegal roadside parking and increasing public transit options. 

This mobility hub would be consistent with the Wasatch Boulevard Master Plan’s objective of balancing 
livability, roadway capacity, and sustainable canyon access south of Big Cottonwood Canyon. This 
alternative also addresses the plan’s goals of moving people through the corridor reliably and safely, 
enhancing opportunities for recreation along the corridor, and promoting and prioritizing sustainable 
solutions for Little Cottonwood Canyon access at a local and regional scale. The objective and goals are 
addressed through the mobility hub, which would improve reliable and safe access to recreation 
opportunities in Little Cottonwood Canyon by helping to reduce traffic and roadside parking in the canyon. 

This mobility hub would be consistent with the Wasatch Canyons General Plan Update because it would 
address the plan’s support for mixed-use mobility centers outside the canyon but within short distances that 
include transit and parking. This alternative’s proposed parking structures would also address the plan’s 
strategy to support rideshare parking and bus stops. This alternative’s enhanced bus service would address 
the Wasatch Canyons General Plan Update’s strategies to support increased transit frequency at key 
locations throughout the canyons and to support year-round transit service in the canyon. 

3.4.3.3.2 9400 South and Highland Drive 
With the Enhanced Bus Service Alternative, the mobility hub at 9400 South and Highland Drive would 
overlap about 8 acres of commercial zoning classification, 1 acre of single-family residential zoning 
classification, and 1 acre of open space zoning classification (see Figure 3.4-1 through Figure 3.4-3, Zoning 
Classifications on Private Land in the Impact Analysis Area for the Enhanced Bus Service Alternatives, 
above). All of these lands are private. This mobility hub would be within an existing bus park-and-ride area, 
so it would be consistent with existing land use. 

This mobility hub would be consistent with the Sandy City General Plan’s goal to increase transportation 
mode share and convenience of transit service in the city. It would also be consistent with the Granite 
Community Master Plan’s interest in addressing illegal roadside parking and increasing public transit 
options. 
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3.4.3.4 Avalanche Mitigation Alternatives 
The Enhanced Bus Service Alternative includes two alternatives for avalanche mitigation: the Snow Sheds 
with Berms Alternative and the Show Sheds with Realigned Road Alternative. 

3.4.3.4.1 Snow Sheds with Berms Alternative 
With the Snow Sheds with Berms Alternative, about 15 acres of USDA Forest Service lands would be 
affected by construction of the snow sheds and berms. NFS lands are managed according to the 
management prescriptions shown in Figure 3.4-4 through Figure 3.4-6 below and listed in Table 3.4-1 on 
page 3-43. These same 15 acres are also under the USDA Forest Service watershed emphasis 
management prescription (see Figure 3.4-4 through Figure 3.4-6 below). The snow sheds would not be 
consistent with the watershed emphasis management prescription (MP 3.1W). 

To address this inconsistency, FHWA would likely appropriate the approximately 15 acres from the USDA 
Forest Service for transfer to UDOT (typically in the form of a highway easement deed) under the authority 
of 23 USC Section 317, or UDOT would obtain an easement or other special-use authorization from the 
USDA Forest Service to allow construction, operation, and maintenance of the snow sheds and berms. If 
FHWA appropriates the NFS lands, the Forest Plan and its management prescription would no longer apply 
to those lands. However, with the appropriation the USDA FS may potentially need to amend the Forest 
Plan. If UDOT obtains an easement or other special-use authorization from the USDA Forest Service, the 
Forest Plan and its management prescription would still apply, and the USDA Forest Service would need to 
amend the Forest Plan to address the snow sheds and berms since they would not be consistent with the 
watershed emphasis management prescription’s (MP 3.1W) prohibition of road construction (see 
Chapter 28, U.S. Department of Agriculture Forest Service Land Use Plan Amendments). 

Because the snow sheds would be mostly within the existing S.R. 210 roadway, they would be consistent 
with current roadway use. However, the portions of the berms and snow sheds that extend outside the 
existing roadway would not be consistent with existing undeveloped NFS lands. The additional disturbance 
would be a 15-acre increase in the overall surface disturbance associated with the roadway. 



 

June 2021 

Utah Department of Transportation  3-19 

Figure 3.4-4. USDA Forest Service Management Prescriptions in the Impact Analysis Area for the 
Enhanced Bus Service Alternatives (1 of 3) 
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Figure 3.4-5. USDA Forest Service Management Prescriptions in the Impact Analysis Area for the 
Enhanced Bus Service Alternatives (2 of 3) 
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Figure 3.4-6. USDA Forest Service Management Prescriptions in the Impact Analysis Area for the 
Enhanced Bus Service Alternatives (3 of 3) 

 



 

 June 2021 

3-22 Utah Department of Transportation 

3.4.3.4.2 Snow Sheds with Realigned Road Alternative 
With the Snow Sheds with Realigned Road Alternative, about 19 acres of NFS lands would be affected by 
construction of the sheds and realigned road. NFS lands are managed according to the management 
prescriptions shown in Figure 3.4-4 through Figure 3.4-6 above and listed in Table 3.4-1 on page 3-43. The 
proposed snow sheds and realigned road would also overlap about 19 acres under the USDA Forest 
Service watershed emphasis management prescription (MP 3.1W) (see Figure 3.4-4 through Figure 3.4-6 
above). The snow sheds would not be consistent with the watershed emphasis management prescription 
(MP 3.1W). 

To address this inconsistency, FHWA would likely appropriate the approximately 19 acres from the USDA 
Forest Service for transfer to UDOT (typically in the form of a highway easement deed) under the authority 
of 23 USC Section 317, or UDOT would obtain an easement or other special-use authorization from the 
USDA Forest Service to allow construction, operation, and maintenance of the snow sheds and berms. If 
FHWA appropriates the NFS lands, the Forest Plan and its management prescriptions would no longer 
apply to those lands. However, with the appropriation the USDA FS may potentially need to amend the 
Forest Plan. If UDOT obtains an easement or other special-use authorization from the USDA Forest Service, 
the Forest Plan and its management prescription would still apply, and the USDA Forest Service would need 
to amend the Forest Plan to address the snow sheds and realigned road since they would not be consistent 
with the watershed emphasis management prescription’s (MP 3.1W) prohibition of road construction (see 
Chapter 28, U.S. Department of Agriculture Forest Service Land Use Plan Amendments). 

Because the proposed snow sheds would be mostly within the existing roadway, they would be consistent 
with current roadway use. However, the portions of the snow sheds that extend outside the existing 
roadway, as well as the portion of the road that would be realigned, would not be consistent with existing 
undeveloped NFS lands. 

3.4.3.5 Trailhead Parking Alternatives 
The Enhanced Bus Service Alternative includes three alternatives to address trailhead parking: 

• Trailhead Improvements and No S.R. 210 Roadside Parking within ¼ Mile of Trailheads Alternative 

• Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 Intersection to Snowbird 
Entry 1 Alternative 

• No Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 Intersection to 
Snowbird Entry 1 Alternative 

3.4.3.5.1 Trailhead Improvements and No S.R. 210 Roadside Parking within ¼ Mile of 
Trailheads Alternative 

With this trailhead parking alternative and the Enhanced Bus Service Alternative, about 7 acres of NFS 
lands and 0.5 acre of private lands would be impacted by construction of the trailheads. The NFS lands are 
under the watershed management prescription (MP 3.1W). The private lands are under the foothill 
recreational zoning classification. The Lisa Falls, White Pine, and new Bridge Trailheads are on NFS lands. 
The Gate Buttress Trailhead is on private land. 
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Improvements to the existing Lisa Falls and White Pine Trailheads would not be consistent with the current 
NFS management prescription (MP 3.1W) and would require a plan amendment. The new Bridge Trailhead 
would be constructed along S.R. 210, would not be consistent with the current NFS management 
prescription (MP 3.1W), and would also require a Forest Plan amendment. Improvement of the Gate 
Buttress Trailhead, on private land, would be consistent with the foothill recreational zoning classification. 

FHWA may appropriate the 7 acres of NFS land to UDOT (typically in the form of a highway easement 
deed) under the authority of 23 USC Section 317, or UDOT would obtain an easement or other special-use 
authorization to allow construction, operation, and maintenance of the trailhead parking areas. If these lands 
are appropriated by FHWA, the USDA Forest Service watershed emphasis management prescription 
(MP 3.1W) would no longer apply. However, with the appropriation the USDA FS may potentially need to 
amend the Forest Plan.  If the lands are not appropriated by FHWA and the USDA Forest Service authorizes 
the action through issuance of an easement or other special-use authorization to UDOT, the Forest Plan and 
its watershed emphasis management prescription (MP 3.1W) would still apply, and the USDA Forest 
Service would need to amend the Forest Plan since the trailhead improvements would not be consistent with 
the watershed emphasis management prescription’s (MP 3.1W) prohibition of new recreation facilities (see 
Chapter 28, U.S. Department of Agriculture Forest Service Land Use Plan Amendments). 

The proposed improvements to trailhead parking areas would be consistent with existing uses because 
these areas are already used for parking. The areas of proposed disturbance that would fall outside already 
disturbed parking areas would not be consistent with the existing land use because these areas would 
overlap undeveloped NFS lands. However, the surface disturbance from the proposed parking 
improvements would be a 7-acre increase of an already existing land use. 

The elimination of roadside parking on S.R. 210 within ¼ mile of trailheads would not affect existing land 
uses because these roadside parking areas would be replaced by the proposed trailhead parking 
improvements. This alternative would reduce the number of parking spaces, so it would be consistent with 
the Forest Plan desired future conditions in terms of not exceeding the number of parking spaces that 
existed in 2000. 

This alternative would be consistent with the Wasatch Canyons General Plan Update’s strategy to formalize 
parking areas and eliminate roadside parking. This alternative would also be consistent with the existing 
Revised Forest Plan: Wasatch-Cache National Forest requirement that parking capacities in the tri-canyon 
area (Mill Creek, Big Cottonwood, and Little Cottonwood Canyons) not exceed the levels in 2000 unless 
modification is needed for watershed protection or to facilitate mass transit (USDA Forest Service 2003). 
Removing roadside parking within ¼ mile of the White Pine, Lisa Falls, Bridge, and Gate Buttress Trailheads 
and replacing the roadside parking with formalized parking areas would ensure that the number of parking 
spaces in Little Cottonwood Canyon would not be expanded beyond current levels. 

3.4.3.5.2 Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative 

The impacts to land use and consistency with plans from this alternative would be the same as with the 
Trailhead Improvements and No S.R. 210 Roadside Parking within ¼ Mile of Trailheads Alternative. 
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3.4.3.5.3 No Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative 

Because there would be no trailhead improvements and no roadside parking with this alternative, there 
would be no impacts to, or conflicts with, existing land ownership, land use, or existing plans. 

3.4.3.6 No Winter Parking Alternative 
Eliminating about 230 roadside parking spots during the winter near the ski resorts would result in no 
impacts to, or conflicts with, existing land ownership, land use, or existing plans. 

3.4.4 Enhanced Bus Service in Peak-period Shoulder Lane Alternative 
This section describes the land use impacts of the Enhanced Bus Service in Peak-period Shoulder Lane 
Alternative, which includes improvements to the Wasatch Boulevard segment of S.R. 210, improvements to 
the segment of S.R. 210 from North Little Cottonwood Road to the town of Alta, two mobility hubs, 
avalanche mitigation alternatives, trailhead parking alternatives, and the No Winter Parking Alternative. 

3.4.4.1 S.R. 210 – Wasatch Boulevard 
The impacts from improvements to Wasatch Boulevard with the Enhanced Bus Service in Peak-period 
Shoulder Lane Alternative would be the same as with the Enhanced Bus Service Alternative. 

3.4.4.2 S.R. 210 – North Little Cottonwood Road to Alta 
Adding a peak-period shoulder lane and tolling gantry would affect about 34 acres of private lands and 
52 acres of NFS lands. UDOT would need to acquire the private lands through purchase. FHWA would 
appropriate NFS lands under the authority of 23 USC Section 317 to allow construction, operation, and 
maintenance of the peak-period shoulder lane. About 49 acres of the proposed roadway improvements 
would occur within the existing right of way. About 4 acres of additional right of way and about 32 acres of 
construction access easements or cut-slope easements would also be needed. 

On 34 acres of private land, the proposed peak-period shoulder lane would overlap forestry and recreation, 
residential, forestry multi-family, and foothill recreational zoning classifications. The proposed peak-period 
shoulder lane would be consistent with these zoning classifications because roads are an essential 
component of allowed uses within these zoning classifications. 

On NFS lands, the peak-period shoulder lane would overlap about 50 acres under the USDA Forest Service 
watershed emphasis management prescription (MP 3.1W) and 2 acres under the USDA Forest Service 
developed recreation areas management prescription (MP 4.5). Because these lands would likely be 
appropriated by FHWA, USDA Forest Service management prescriptions would no longer apply. However, 
with the appropriation the USDA FS may potentially need to amend the Forest Plan. If the lands are not 
appropriated by FHWA and the USDA Forest Service authorizes the action through issuing an easement or 
other special-use authorization to UDOT, the Forest Plan and its watershed emphasis management 
prescription (MP 3.1W) would still apply, and the USDA Forest Service would need to amend the Forest 
Plan since the peak-period shoulder lane would not be consistent with the watershed emphasis 
management prescription’s (MP 3.1W) prohibition of road construction (see Chapter 28, U.S. Department of 
Agriculture Forest Service Land Use Plan Amendments). 
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The proposed peak-period shoulder lane would convert existing undeveloped lands to new roadway. 
However, the proposed surface disturbance would be an increase of an already existing land use. The 
Enhanced Bus Service in Peak-period Shoulder Lane Alternative would be consistent with a desired future 
condition in the Forest Plan, which states that the USDA Forest Service will work actively with other parties 
to explore options for reducing private vehicle use in Little Cottonwood Canyon. 

This alternative would be consistent with the Town of Alta General Plan because it would help address 
parking limitations in Alta through improvements to bus service in Little Cottonwood Canyon. The addition of 
a new shoulder lane to S.R. 210 in Little Cottonwood Canyon would stop at the Alta Bypass Road and would 
not extend into the town of Alta. This alternative’s enhanced bus service would address the Wasatch 
Canyons General Plan Update’s strategies to support increased transit frequency at key locations 
throughout the canyons, improve roadway design that increases mobility, and integrate active transportation 
planning. Because this alternative would reduce vehicle use in Little Cottonwood Canyon, it would not 
conflict with the goal that transit facilities and operations should be designed to avoid degrading watershed 
health and water quality. 

3.4.4.3 Mobility Hubs Alternative 
The impacts from the mobility hubs with the Enhanced Bus Service in Peak-period Shoulder Lane 
Alternative would be the same as with the Enhanced Bus Service Alternative. 

3.4.4.4 Avalanche Mitigation Alternatives 
The impacts from the avalanche mitigation measures with the Enhanced Bus Service in Peak-period 
Shoulder Lane Alternative would be the same as with the Enhanced Bus Service Alternative. 

3.4.4.5 Trailhead Parking Alternatives 
The impacts from the trailhead parking alternatives with the Enhanced Bus Service in Peak-period Shoulder 
Lane Alternative would be the same as with the Enhanced Bus Service Alternative. 

3.4.4.6 No Winter Parking Alternative 
The impacts from the No Winter Parking Alternative with the Enhanced Bus Service in Peak-period Shoulder 
Lane Alternative would be the same as with the Enhanced Bus Service Alternative. 
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3.4.5 Gondola Alternative A (Starting at Canyon Entrance) 
This section describes the land use impacts of Gondola Alternative A, 
which includes a gondola alignment from the entrance to Little 
Cottonwood Canyon to the Snowbird and Alta ski resorts, 
improvements to the Wasatch Boulevard segment of S.R. 210, two 
mobility hubs, avalanche mitigation alternatives, trailhead parking 
alternatives, and the No Winter Parking Alternative. 

3.4.5.1 S.R. 210 – Wasatch Boulevard 
The impacts associated with improvements to Wasatch Boulevard 
would be the same as with the Enhanced Bus Service Alternative. 

3.4.5.2 S.R. 210 – North Little Cottonwood Road 
to Alta 

With this alternative, there would be no improvements to the S.R. 210 
roadway except the addition of a tolling gantry (single pole over the 
westbound travel lane) immediately adjacent to the travel lane just 
west of Snowbird Entry 1. However, the proposed gondola towers, 
gondola stations, and the easement underneath the gondola lines 
would parallel the roadway. The land underneath the proposed 
gondola lines (there would be no ground disturbance under the 
gondola lines), gondola towers, and stations would comprise about 70 acres of NFS lands and 19 acres of 
private lands. UDOT would need to acquire the private lands affected by the gondola towers and stations 
through purchase and would need to obtain permission from the private landowners for the easement 
underneath the gondola lines. Either FHWA would likely need to appropriate NFS lands for transfer to UDOT 
(typically in the form of a highway easement) under the authority of 23 USC Section 317 or UDOT would 
need to obtain an easement or other special-use authorization from the USDA Forest Service. 

On 19 acres of private land, the proposed gondola towers and stations would overlap the foothill 
recreational, forestry multi-family, forestry and recreation, and commercial zoning classifications (see 
Figure 3.4-7 and Figure 3.4-8 below). The easement under the gondola lines on 17 acres of private land 
would overlap the forestry and recreation, forestry multi-family, and commercial zoning classifications. 

If NFS lands are appropriated by FHWA, then the Forest Plan and its management prescriptions would no 
longer apply to the 70 acres of NFS lands. However, with the appropriation the USDA FS may potentially 
need to amend the Forest Plan. If the lands are not appropriated by FHWA and the USDA Forest Service 
authorizes the action through issuance of an easement or other special-use authorization to UDOT, then the 
Forest Plan and its watershed emphasis (MP 3.1W) and developed recreation (MP 4.5) management 
prescriptions would still apply. Because a gondola system is not considered a motor vehicle travelway, it 
would be consistent with the watershed emphasis management prescription’s (MP 3.1W) prohibition of new 
road construction, and a Forest Plan amendment would not be needed (see Chapter 28, U.S. Department of 
Agriculture Forest Service Land Use Plan Amendments). 

NFS lands are managed according to the management prescriptions shown in Figure 3.4-9 and 
Figure 3.4-10 below. The proposed gondola lines (there would be no ground disturbance under the gondola 
lines), towers, and stations would overlap about 55 acres under the USDA Forest Service watershed 

What are base, angle, and terminal 
stations? 

As used in this chapter, the term 
terminal station refers to the first and 
last stations on a passenger’s gondola 
trip. Passengers board and disembark 
the gondola cabins at the terminal 
stations. 

The base station is the terminal station 
at the bottom of the canyon, and a 
destination station is a terminal station 
at the top of the canyon. 

The gondola alternatives also include 
angle stations, which are needed to 
adjust the horizontal direction of the 
cabin; passengers remain in the cabin 
as it passes through an angle station. 

A tower supports the gondola cable. 
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emphasis management prescription (MP 3.1W) and 15 acres under the USDA Forest Service developed 
recreation areas management prescription (MP 4.5) (see Figure 3.4-9 and Figure 3.4-10 below). 

Gondola Alternative A would include reconstructing the Alpenbock Trailhead, which would not be consistent 
with the watershed emphasis management prescription’s (MP 3.1W) prohibition of new recreation facilities 
and would require an amendment to the Forest Plan (see Chapter 28, U.S. Department of Agriculture Forest 
Service Land Use Plan Amendments). 

The proposed gondola system would overlap mostly undeveloped NFS lands and would not be consistent 
with existing land uses. Although the proposed gondola system would mostly parallel an existing road that 
provides access to the canyon for recreational and other purposes, it would still be an increase in surface 
disturbance for transportation and recreational land use. Gondola Alternative A would be consistent with a 
desired future condition in the Forest Plan, which states that the USDA Forest Service will work actively with 
other parties to explore options for reducing private vehicle use in Little Cottonwood Canyon. 

Gondola Alternative A would be consistent with the Town of Alta General Plan because it would address 
existing parking limitations and avoid large-scale improvements to increase the capacity of S.R. 210. It 
would help to address parking limitations in the town of Alta through the implementation of the proposed 
gondola system in Little Cottonwood Canyon. It would also avoid large-scale improvements to increase the 
capacity of S.R. 210 because it would implement a gondola system rather than adding lanes to S.R. 210 or 
making other large-scale capacity improvements. The proposed gondola system would also help address 
parking issues at the Snowbird and Alta ski resorts. 

Gondola Alternative A would be consistent with the Wasatch Canyons General Plan Update because it 
would help address the plan’s strategies to support increased transit frequency at key locations throughout 
the canyons and to support year-round transit service in the canyon. Because this alternative would reduce 
vehicle use in Little Cottonwood Canyon and would include appropriate water quality best management 
practices, this alternative would not conflict with the goal that transit facilities and operations should be 
designed to avoid degrading watershed health and water quality. 

3.4.5.3 Mobility Hubs Alternative 
The impacts from mobility hubs with Gondola Alternative A would be the same as with the Enhanced Bus 
Service Alternative. 

3.4.5.4 Avalanche Mitigation Alternatives 
The impacts from the avalanche mitigation measures with Gondola Alternative A would be the same as with 
the Enhanced Bus Service Alternative. 

3.4.5.5 Trailhead Parking Alternatives 
The impacts from the trailhead parking alternatives with Gondola Alternative A would be the same as with 
the Enhanced Bus Service Alternative. 

3.4.5.6 No Winter Parking Alternative 
The impacts from the No Winter Parking Alternative with Gondola Alternative A would be the same as with 
the Enhanced Bus Service Alternative. 
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Figure 3.4-7. Zoning Classifications on Private Land in the Impact Analysis Area for the Gondola 
Alternatives (1 of 2) 
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Figure 3.4-8. Zoning Classifications on Private Land in the Impact Analysis Area for the Gondola 
Alternatives (2 of 2) 
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Figure 3.4-9. USDA Forest Service Management Prescriptions in the Impact Analysis Area for the 
Gondola Alternatives (1 of 2) 
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Figure 3.4-10. USDA Forest Service Management Prescriptions in the Impact Analysis Area for the 
Gondola Alternatives (2 of 2) 
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3.4.6 Gondola Alternative B (Starting at La Caille) 
This section describes the land use impacts of Gondola Alternative B, which includes a gondola alignment 
from La Caille to the Snowbird and Alta ski resorts, improvements to the Wasatch Boulevard segment of 
S.R. 210, two mobility hubs, avalanche mitigation alternatives, trailhead parking alternatives, and the No 
Winter Parking Alternative. 

3.4.6.1 S.R. 210 – Wasatch Boulevard 
The impacts associated with improvements to Wasatch Boulevard with Gondola Alternative B would be the 
same as with the Enhanced Bus Service Alternative. 

3.4.6.2 S.R. 210 – North Little Cottonwood Road to Alta 
The land use impacts from Gondola Alternative B would be the same as with Gondola Alternative A except 
for the impacts from adding 0.75 mile to the gondola alignment (see Figure 3.4-7 through Figure 3.4-10 
above). The land use impacts of the additional 0.75 mile are discussed in this section. The 0.75 mile of 
additional gondola alignment would parallel the southwest side of S.R. 210 and would overlap currently 
vacant land that has no residences, businesses, or other structures. 

The 0.75 mile of additional gondola alignment would result in surface disturbance on about 29 acres of 
private lands and about 1 acre of NFS lands, all within the boundary of Cottonwood Heights. The 29 acres of 
private lands consist of the residential, foothill residential/recreational, and forestry and recreation zoning 
classifications. The area underneath the gondola line (which would remain undisturbed) would include about 
7 acres of private land and about 2 acres of NFS lands. The 7 acres of private land would include the 
residential and forestry and recreation zoning classifications. 

The NFS lands affected by surface disturbance from the 0.75 mile of additional gondola alignment would 
consist of less than 1 acre of watershed emphasis (MP 3.1W). The gondola line would overlap about 3 acres 
of watershed management prescription (MP 3.1W). 

UDOT would need to acquire the private lands affected by the gondola towers, station, and other proposed 
surface disturbance through purchase and would need to obtain permission from the private landowners for 
the easement underneath the gondola lines. Either FHWA would need to appropriate NFS lands for transfer 
to UDOT (typically in the form of a highway easement deed) under the authority of 23 USC Section 317 or 
UDOT would need to obtain an easement or other special-use authorization from the Forest Service. If NFS 
lands are appropriated, then the Forest Plan and its watershed emphasis management prescriptions 
(MP 3.1W) would no longer apply to NFS lands. However, with the appropriation the USDA FS may 
potentially need to amend the Forest Plan. If the lands are not appropriated by FHWA and the USDA Forest 
Service authorizes the action through issuance of an easement or other special-use authorization to UDOT, 
the Forest Plan and its watershed emphasis management prescription (MP 3.1W) would still apply. Because 
a gondola system is not considered a motor vehicle travelway, it would be consistent with the watershed 
emphasis management prescription’s (MP 3.1W) prohibition of new road construction, and a Forest Plan 
amendment would not be needed (see Chapter 28, U.S. Department of Agriculture Forest Service Land Use 
Plan Amendments). 

Gondola Alternative B would include reconstructing the Alpenbock Trailhead, which would not be consistent 
with the watershed emphasis management prescription’s (MP 3.1W) prohibition of new recreation facilities 
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and would require an amendment to the Forest Plan (see Chapter 28, U.S. Department of Agriculture Forest 
Service Land Use Plan Amendments). 

Gondola Alternative B would help address the Cottonwood Heights General Plan’s goals of improving 
mobility and access, especially access to the natural and recreation opportunities in Little Cottonwood 
Canyon. The proposed parking area would likely be consistent with existing zoning because it would 
represent an essential component of the allowed uses within the residential, recreational, and forestry 
zoning classifications. However, the proposed gondola alignment and base station would likely be 
inconsistent with the current zoning, particularly the residential zoning classification. 

3.4.6.1 Mobility Hubs Alternative 
With Gondola Alternative B, the mobility hubs at the gravel pit and at 9400 South and Highland Drive would 
require about 600 and 400 parking spaces, respectively. This is less than proposed numbers with the 
enhanced bus service alternatives and Gondola Alternative A, which would be 1,500 parking spaces at the 
gravel pit and 1,000 at 9400 South and Highland Drive. The fewer number of parking spaces at these two 
locations would not reduce the construction footprint of the parking structures but would reduce the height of 
the structures—from three to four stories to two to three stories at the gravel pit and from three to four 
stories to two stories at 9400 South and Highland Drive. Because the construction footprint would be the 
same, the land use impacts from the mobility hubs with Gondola Alternative B would be the same as with 
the Enhanced Bus Service Alternative. 

3.4.6.2 Avalanche Mitigation Alternatives 
The impacts from the avalanche mitigation measures with Gondola Alternative B would be the same as with 
the Enhanced Bus Service Alternative. 

3.4.6.3 Trailhead Parking Alternatives 
The impacts from the trailhead parking alternatives with Gondola Alternative B would be the same as with 
the Enhanced Bus Service Alternative. 

3.4.6.4 No Winter Parking Alternative 
The impacts from the No Winter Parking Alternative with Gondola Alternative B would be the same as with 
the Enhanced Bus Service Alternative. 
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3.4.7 Cog Rail Alternative 
This section describes the land use impacts of the Cog Rail Alternative, 
which includes a cog rail alignment from La Caille to the Snowbird and 
Alta ski resorts, improvements to the Wasatch Boulevard segment of 
S.R. 210, improvements to the segment of S.R. 210 on North Little 
Cottonwood Road, two mobility hubs, avalanche mitigation alternatives, 
trailhead parking alternatives, and the No Winter Parking Alternative. 

3.4.7.1 S.R. 210 – Wasatch Boulevard 
With the Cog Rail Alternative, the impacts to land use from the 
improvements to Wasatch Boulevard would be the same as with the 
Enhanced Bus Service Alternative. 

3.4.7.2 S.R. 210 – North Little Cottonwood Road to Alta 
The cog rail base station with the Cog Rail Alternative would overlap an additional approximately 1 acre of 
NFS land and about 21 acres of private land. 

On the 21 acres of private land, the zoning classifications overlapped by the cog rail base station would be 
the residential, foothill residential/recreational, and forestry and recreation zoning classifications 
(Figure 3.4-11 and Figure 3.4-12 below, Zoning Classifications Overlapped by the Cog Rail Alternative). On 
the 35 acres of private land, the zoning classifications overlapped by the cog rail alignment parallel to 
S.R. 210 and North Little Cottonwood Road would be the forestry and recreation, forestry multi-family, 
residential, commercial, foothill residential/recreation, and forestry zoning classifications (see Figure 3.4-11 
and Figure 3.4-12 below, Zoning Classifications Overlapped by the Cog Rail Alternative). About 4 acres of 
this would be within the existing right of way, and 28 acres would require new right of way. An additional 
about 3 acres of private land would require an easement. 

NFS lands are managed according to the management prescriptions shown in Figure 3.4-13 and 
Figure 3.4-14 below and listed in Table 3.4-1 on page 3-43. The cog rail alignment adjacent to S.R. 210 and 
North Little Cottonwood Road would overlap about 64 acres of NFS land. About 16 acres of this would be 
within the existing right of way, and 41 acres would require new right of way. An additional approximately 
7 acres of NFS lands would require an easement. Either FHWA would need to appropriate NFS lands for 
transfer to UDOT (typically in the form of a highway easement deed) under the authority of 23 USC Section 317 
or UDOT would need to acquire an easement or other special-use authorization from the USDA Forest Service. 

NFS lands are managed according to the management prescriptions shown in Figure 3.4-13 and 
Figure 3.4-14 below and listed in Table 3.4-1 on page 3-43. The USDA Forest Service management 
prescriptions overlapped by the cog rail line parallel to S.R. 210 and North Little Cottonwood Road would 
include about 63 acres of watershed emphasis management prescription (MP 3.1W) and less than 1 acre of 
developed recreation area management prescription (see Figure 3.4-13 and Figure 3.4-14 below). Within 
the watershed emphasis management prescription (MP 3.1W), about 16 acres would be existing right of 
way, 40 acres would be new right of way, and 7 acres would be an easement. Within the developed 
recreation area management prescription, less than 1 acre would be an easement. A cog rail line would not 
be consistent with the watershed emphasis management prescription (MP 3.1W). The Cog Rail Alternative 

What are cog rail base and 
terminal stations? 

As used in this chapter, the term 
terminal station refers to the first 
and last stations on a passen-
ger’s cog rail trip. Passengers 
board and disembark the cog rail 
vehicles at the terminal stations. 

The base station is the terminal 
station at the bottom of the 
canyon, and a destination station 
is a terminal station at the top of 
the canyon. 
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would be consistent with a desired future condition in the Forest Plan, which states that the USDA Forest 
Service will work actively with other parties to explore options for reducing private vehicle use in Little 
Cottonwood Canyon. 

To address this inconsistency, either FHWA could appropriate the approximately 64 acres of NFS lands for 
transfer to UDOT (typically in the form of a highway easement deed) under the authority of 23 USC 
Section 317, or UDOT would obtain an easement or other special-use authorization from the USDA Forest 
Service for those lands. If FHWA appropriates the NFS lands, the Forest Plan and its watershed emphasis 
(MP 3.1W) and development recreation (MP 4.5) management prescriptions would no longer apply to those 
lands. However, with the appropriation the USDA FS may potentially need to amend the Forest Plan. If the 
lands are not appropriated by FHWA and the USDA Forest Service authorizes the action through issuance 
of an easement or other special-use authorization to UDOT, the Forest Plan and its watershed emphasis 
(MP 3.1W) and developed recreation (MP 4.5) management prescriptions would still apply, and the USDA 
Forest Service would need to amend the Forest Plan to address the cog rail line (see Chapter 28, U.S. 
Department of Agriculture Forest Service Land Use Plan Amendments). 

The Cog Rail Alternative would include reconstructing the Alpenbock and Grit Mill Trailheads, which would 
not be consistent with the watershed emphasis management prescription’s (MP 3.1W) prohibition of new 
recreation facilities and would require an amendment to the Forest Plan (see Chapter 28, U.S. Department 
of Agriculture Forest Service Land Use Plan Amendments). 

The majority of the cog rail alignment would overlap undeveloped NFS lands adjacent to the existing 
S.R. 210 roadway. Although the rail alignment would run adjacent to an existing road that provides access to 
the canyon for recreation and other purposes, it would still represent an incremental increase in surface 
disturbance for transportation and recreational land use. 

The Cog Rail Alternative would help address the goal in the Cottonwood Heights General Plan of improving 
mobility and access, especially access to the natural and recreation opportunities in Little Cottonwood 
Canyon. The proposed parking area would likely be consistent with existing zoning because it would 
represent an essential component of the allowed uses within the residential, recreational, and forestry 
zoning classifications. However, the cog rail base station and cog rail alignment over North Little 
Cottonwood Road would likely be inconsistent with the existing zoning, particularly the residential zoning 
classification and visual goals of matching the surrounding environment established in the Cottonwood 
Heights General Plan. 

The Cog Rail Alternative would be consistent with the Town of Alta General Plan because it would address 
existing parking limitations and avoid large-scale improvements to increase the capacity of S.R. 210. It 
would help to address parking limitations in the town of Alta by allowing visitors to access the town via rail 
rather than by using individual personal vehicles. It would also avoid large-scale improvements to increase 
the capacity of S.R. 210 because it would implement a rail line rather than adding lanes to S.R. 210 or 
making other large-scale capacity road improvements. 

The Cog Rail Alternative would be consistent with the Wasatch Canyons General Plan Update because the 
rail line would help address the plan’s strategies to support increased transit frequency at key locations 
throughout the canyons and to support year-round transit service in Little Cottonwood Canyon. Because this 
alternative would reduce vehicle use in Little Cottonwood Canyon and would include appropriate water 
quality best management practices, it would not conflict with the goal that transit facilities and operations 
should be designed to avoid degrading watershed health and water quality. 
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Figure 3.4-11. Zoning Classifications on Private Land in the Impact Analysis Area for the 
Cog Rail Alternative (1 of 2) 
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Figure 3.4-12. Zoning Classifications on Private Land in the Impact Analysis Area for the 
Cog Rail Alternative (2 of 2) 
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Figure 3.4-13. USDA Forest Service Management Prescriptions in the Impact Analysis Area for the 
Cog Rail Alternative (1 of 2) 
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Figure 3.4-14. USDA Forest Service Management Prescriptions in the Impact Analysis Area for the 
Cog Rail Alternative (2 of 2) 
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3.4.7.3 Mobility Hubs Alternative 
The impacts to land use from the mobility hubs with the Cog Rail Alternative would be the same as with 
Gondola Alternative B. 

3.4.7.4 Avalanche Mitigation Alternatives 

3.4.7.4.1 Snow Sheds with Berms Alternative 
With the Snow Sheds with Berms Alternative, about 18 acres of NFS lands would be impacted by 
construction of the mid-canyon snow sheds and berms. These same 18 acres are also under the USDA 
Forest Service watershed emphasis management prescription (MP 3.1W) (see Figure 3.4-13 and 
Figure 3.4-14 above). The mid-canyon snow sheds would not be consistent with the watershed emphasis 
management prescription (MP 3.1W). 

To address this inconsistency, FHWA would likely appropriate the 18 acres from the USDA Forest Service 
for transfer to UDOT (typically in the form of a highway deed easement) under the authority of 23 USC 
Section 317, or UDOT would obtain an easement or other special-use authorization from the USDA Forest 
Service to allow construction, operation, and maintenance of the snow sheds and berms. If FHWA 
appropriates the NFS lands, the Forest Plan and its management prescription would no longer apply to 
those lands. However, with the appropriation the USDA FS may potentially need to amend the Forest Plan. 
If UDOT obtains an easement or other special-use authorization from the USDA Forest Service, the Forest 
Plan and its management prescription would still apply, and the USDA Forest Service would need to amend 
the Forest Plan to address the snow sheds (see Chapter 28, U.S. Department of Agriculture Forest Service 
Land Use Plan Amendments). 

The upper-canyon snow sheds would also overlap about 9 acres of private land which would overlap the 
forestry and recreation, forestry multi-family, and residential zoning classifications. 

Because the snow sheds would be mostly within the existing S.R. 210 roadway, they would be consistent 
with the current land use. However, the portions of the berms and snow sheds that extend outside the 
existing roadway would not be consistent with existing land use because these areas would overlap 
undeveloped NFS lands. 

3.4.7.4.2 Snow Sheds with Realigned Road Alternative 
With the Snow Sheds with Realigned Road Alternative, about 20 acres of NFS lands would be affected by 
construction of the mid-canyon snow sheds and realigned road. These same 20 acres are also under the 
USDA Forest Service watershed emphasis management prescription (MP 3.1W) (see Figure 3.4-13 and 
Figure 3.4-14 above). The mid-canyon snow sheds would not be consistent with the watershed emphasis 
management prescription (MP 3.1W). 

To address this inconsistency, FHWA would likely appropriate the approximately 20 acres of NFS lands for 
transfer to UDOT (typically in the form of a highway deed easement) under the authority of 23 USC 
Section 317, or UDOT could obtain an easement or other special-use authorization from the USDA Forest 
Service to allow construction, operation, and maintenance of the snow sheds. If FHWA appropriates the 
NFS lands, the Forest Plan and its management prescription would no longer apply to those lands. 
However, with the appropriation the USDA FS may potentially need to amend the Forest Plan. If UDOT 
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obtains an easement or other special-use authorization from the USDA Forest Service, the Forest Plan and 
its management prescription would still apply, and the USDA Forest Service would need to amend the 
Forest Plan to address the snow sheds (see Chapter 28, U.S. Department of Agriculture Forest Service 
Land Use Plan Amendments). 

The upper-canyon snow sheds would also overlap about 9 acres of private land which would overlap the 
forestry and recreation, forestry multi-family, and residential zoning classifications. 

3.4.7.5 Trailhead Parking Alternatives 

3.4.7.5.1 Trailhead Improvements and No S.R. 210 Roadside Parking within ¼ Mile of 
Trailheads Alternative 

With this trailhead parking alternative and the Cog Rail Alternative, about 0.3 acre of private land and 
4 acres of NFS lands would be impacted by the construction of the trailheads. The NFS lands are under the 
watershed management prescription (MP 3.1W). The private lands are under the foothill recreational zoning 
classification. 

The trailhead improvements would also overlap about 4 acres under the USDA Forest Service watershed 
emphasis management prescription (MP 3.1W). Improvements to the existing White Pine Trailhead would 
not be consistent with the current USDA Forest Service management prescription (MP 3.1W) and would 
require a Forest Plan amendment. The new Bridge Trailhead would be constructed along S.R. 210 and also 
would not be consistent with existing management prescription (MP 3.1W). 

FHWA may appropriate these 4 acres of NFS lands for transfer to UDOT (typically in the form of a highway 
easement deed) from USDA Forest Service under the authority of the 23 USC Section 317 to allow 
construction, operation, and maintenance of the trailhead parking areas. If these lands are appropriated by 
FHWA, the USDA Forest Service watershed emphasis management prescription (MP 3.1W) would no 
longer apply. However, with the appropriation the USDA FS may potentially need to amend the Forest Plan. 
If the lands are not appropriated by FHWA and the USDA Forest Service authorizes the action through 
issuance of an easement or other special-use authorization to UDOT, the Forest Plan and its watershed 
emphasis management prescription (MP 3.1W) would still apply. Because the trailhead improvements would 
not be consistent with the management prescriptions, the USDA Forest Service would need to amend the 
Forest Plan if UDOT obtains an easement or other special-use authorization from the USDA Forest Service. 

The proposed improvements to trailhead parking areas would be consistent with existing uses because 
these areas are already used for parking. The areas of proposed disturbance that would fall outside already 
disturbed parking areas would not be consistent with existing land use because these areas would overlap 
undeveloped NFS lands. This alternative would reduce the number of parking spaces, so it would be 
consistent with the Forest Plan desired future conditions in terms of not exceeding the number of parking 
spaces that existed in 2000. 

The improvements to trailhead parking areas would be consistent with existing uses, zoning, and applicable 
land use plans for the same reasons described for the Enhanced Bus Service Alternative (Section 3.4.3.5.1, 
Trailhead Improvements and No S.R. 210 Roadside Parking within ¼ Mile of Trailheads Alternative). 
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3.4.7.5.2 Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative 

With this trailhead parking alterative and the Cog Rail Alternative, the impacts to land use and consistency 
with plans would be the same as with the Trailhead Improvements and No S.R. 210 Roadside Parking within 
¼ Mile of Trailheads Alternative and the Cog Rail Alternative. 

3.4.7.5.3 No Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative 

Because there would be no trailhead improvements and no roadside parking with this alternative, there 
would be no impacts to, or conflicts with, existing land ownership, land use, or existing plans. 

3.4.7.6 No Winter Parking Alternative 
The impacts from the No Winter Parking Alternative with the Cog Rail Alternative would be the same as with 
the Enhanced Bus Service Alternative. 

3.4.8 Summary of Land Use Impacts 
Table 3.4-1 below summarizes the acres of land required by each alternative by USDA Forest Service 
management prescription. There would be no disturbance under the gondola cable alignment, only at the 
tower locations and base stations.  
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Table 3.4-1. Summary of Acres of Land Required in USDA Forest Service Management 
Prescriptions and Total Acres of Land Required from Project Component 

Project Component 

Acres in Watershed 

Emphasis Management 

Prescription (MP 3.1W) 

/ % of MP 3.1W in 

Analysis Area 

Acres in Developed 

Recreation Management 

Prescription (MP 4.5) / % 

of MP 4.5 in 

Analysis Area 

Total 

Acres on 

NFS 

Lands 

Total 

Acres on 

Private 

Lands 

Grand 

Total 

(acres) 

Imbalanced-lane (Wasatch 

Boulevard) 
0 / 0 0 / 0 0 53 53 

Five-lane (Wasatch Boulevard) 0 / 0 0 / 0 0 54 54 

Gravel Pit Mobility Hub 0 / 0 0 / 0 0 23 23 

9400 South and Highland Drive 

Mobility Hub 
0 / 0 0 / 0 0 10 10 

Snow Sheds with Berms 15 / 1.6% 0 / 0 15 0 15 

Snow Sheds with Realigned Road 19 / 2.0% 0 / 0 19 0 19 

Trailhead Improvements and No 

S.R. 210 Roadside Parking within 

¼ Mile of Trailheads 

7 / 0.7% 0 / 0 7 0.5 7.5 

Trailhead Improvements and No 

Roadside Parking from S.R. 209/

S.R. 210 Intersection to Snowbird 

Entry 1 

7 / 0.7% 0 / 0 7 0.5 7.5 

No Trailhead Improvements and No 

Roadside Parking from S.R. 209/

S.R. 210 Intersection to Snowbird 

Entry 1 

0 / 0 0 / 0 0 0 0 

No Winter Parking 0 / 0 0 / 0 0 0 0 

Enhanced Bus Service Peak-period 

Shoulder Lane Alternative 
50 / 5.2% 2 / 0.7% 52 34 86 

Gondola Alternative A (starting at 

Canyon Entrance) 
55 / 5.7% 15 / 5.1% 70 19 89 

Gondola Alternative B (starting at 

La Caille) 
58 / 6.0% 15 / 5.1% 73 29 102 

Cog Rail Alternative 64 / 6.7% 1 / 0.3% 64 56 120 

Snow Sheds with Berms under Cog 

Rail Alternative 
18 / 1.9% 0 / 0 18 9 27 

Snow Sheds with Realigned Road 

under Cog Rail Alternative 
20 / 2.1% 0 / 0 20 9 29 

3.4.9 Mitigation Measures 
No mitigation measures are proposed. 
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Chapter 4: Community and 
Property Impacts 

4.1 Introduction 
This chapter describes the social characteristics of the communities in the 
community impact analysis area and the effects the project alternatives 
could have on the social environment and community resources. The 
social characteristics of the impact analysis area are presented in this 
chapter by the following topics: 

x Neighborhood and community cohesion 
x Quality of life 
x Recreation resources 
x Community facilities 
x Public safety 
x Utilities 

Community Impact Analysis Area. The community impact analysis area 
includes Cottonwood Heights, the town of Alta, and parts of Salt Lake 
County adjacent to State Route (S.R.) 210 from Fort Union Boulevard to 
the town of Alta, including the Alta Bypass Road. It also includes the area 
around the gravel pit adjacent to Wasatch Boulevard north of Fort Union Boulevard and the existing Utah 
Transit Authority (UTA) park-and-ride lot at 9400 South and Highland Drive (see Figure 4.3-1, Communities 
in the Community Impact Analysis Area, on page 4-4). The communities in these areas are described as 
local in this chapter and correspond to the area where traffic and other aspects of the project alternatives 
could affect the social environment and community resources. 

The community impact analysis area also includes the populations along the Wasatch Front, in Utah, and 
from out of state who visit Little Cottonwood Canyon as a recreation destination. These populations are 
described as regional in this chapter. 

This chapter also identifies properties that would be directly affected by the project alternatives through right-
of-way acquisition and possible business and residential relocations. Such properties are immediately 
adjacent to S.R. 210. 

4.2 Regulatory Setting 
The Federal Highway Administration’s guidelines for preparing environmental documents for evaluating 
community impacts consider several types of impacts, including impacts to community cohesion; changes in 
travel patterns and accessibility; impacts to school districts, recreation areas, churches, and businesses; 

What is the community impact 
analysis area? 

The community impact analysis 
area includes Cottonwood 
Heights, the town of Alta, and 
parts of Salt Lake County 
adjacent to S.R. 210 from Fort 
Union Boulevard to the town of 
Alta, including the Alta Bypass 
Road. It also includes the area 
around the gravel pit adjacent to 
Wasatch Boulevard north of Fort 
Union Boulevard and the existing 
UTA park-and-ride lot at 9400 
South and Highland Drive. 
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effects on public facilities and services; benefits or harm to different social groups; and displacements of 
people, businesses, and farms (FHWA 1987). 

Among the types of community impacts analyzed in this Environmental Impact Statement (EIS), one type is 
subject to specific legal requirements and obligations: the acquisition of property by the Utah Department of 
Transportation (UDOT).The acquisition of property to improve S.R. 210 would be subject to the federal 
Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970, as amended (42 United 
States Code [USC] 4601 and subsequent sections); Title VI of the Civil Rights Act of 1964, as amended; and 
the State of Utah Relocation Program (under the Utah Relocation Assistance Act, Utah Code, 
Section 57-12). These laws provide for the uniform and equitable treatment of all persons displaced from 
their homes, businesses, and farms without discrimination on any basis. 

The guidelines used by UDOT for carrying out the provisions of these acts are contained in its 2016 
Relocation Assistance Brochure. Relocation resources are available to all residents (including renters) and 
businesses whose properties need to be acquired, and the process for acquiring replacement housing and 
other sites must be fair and open. The 2016 Relocation Assistance Brochure (UDOT 2016) can be viewed 
on UDOT’s website (https://www.udot.utah.gov/main/uconowner.gf?n=200602240821161). 

For National Forest System lands required for the action alternatives, the Federal Highway Administration 
would appropriate the lands from the U.S. Department of Agriculture (USDA) Forest Service for transfer to 
UDOT (typically in the form of a highway easement deed) under the authority of 23 USC Section 317, or 
UDOT would obtain an easement or other special-use authorization from the USDA Forest Service to allow 
construction and operation of the Selected Alternative. 

4.3 Affected Environment 

4.3.1 Neighborhood and Community Cohesion 
Neighborhood and community cohesion is the patterns of social 
networking in a defined area and the degree to which residents have a 
sense of belonging to their neighborhood or community, including 
commitment to the community or a strong attachment to neighbors, 
institutions, or particular groups in that area (NCHRP 2001). Specific 
indicators of community cohesion include interaction among neighbors, 
use of community facilities and services, participation in local 
organizations, length of residency and a desire to stay in the community, 
satisfaction with the community, and the presence of families 
(FDOT 2003). 

4.3.1.1 S.R. 210 – Wasatch Boulevard 
Wasatch Boulevard from Fort Union Boulevard to North Little Cottonwood Road is within the community of 
Cottonwood Heights. Cottonwood Heights was part of Salt Lake County, but in 2005 the community became 
an incorporated city by public vote. The incorporation of Cottonwood Heights shows that the community is 
cohesive since the residents voted for incorporation to have greater control over their local policies. 
Cottonwood Heights promotes the sense of community with monthly published newsletters and email 

What is neighborhood and 
community cohesion? 

Neighborhood and community 
cohesion is the patterns of social 
networking in a defined area and 
the degree to which residents 
have a sense of belonging to 
their neighborhood or 
community. 



 

June 2021 
Utah Department of Transportation  4-3 

updates to residents. Since incorporation, the City has developed an interconnected trail system and local 
parks (Cottonwood Heights City, no date). Although Wasatch Boulevard bisects the community from north to 
south, the residents on the west and east sides of the road use or attend the same local shopping areas, 
churches, schools, trails, and parks, which creates cohesion among residents in this area. 

Residents who have lived in a place for a long period tend to exhibit higher levels of social attachment and 
integration into neighborhood and community life than is the case among those who have lived there for 
shorter periods. In Cottonwood Heights, 60% of the residents have lived in their current home for more than 
18 years. Another indication of being established in a community is home ownership. About 70% of the 
homes in Cottonwood Heights are owner-occupied (U.S. Census Bureau 2017). 

During the development of the EIS, many residents of Cottonwood Heights who live along or near Wasatch 
Boulevard requested meetings with UDOT to discuss the project. Concerns included safe access into 
neighborhoods, safety for pedestrians, vehicle speed on Wasatch Boulevard, and how improvements to 
S.R. 210 would maintain the existing residential character of the community. The activism and interaction 
among neighbors shows that they are part of a cohesive community. 

In July 2019, Cottonwood Heights City adopted the Wasatch Boulevard Master Plan (Cottonwood Heights 
City 2019), which was developed to establish a long-range vision for the Wasatch Boulevard corridor. The 
community’s involvement in the master planning process exemplifies its character and cohesiveness around 
improving how people move in and through the Wasatch Boulevard corridor. 

4.3.1.2 S.R. 210 – North Little Cottonwood Road to Alta 
Little Cottonwood Canyon is used by local residents (of Cottonwood 
Heights, the Granite Community, the Wasatch Resort, and the town of 
Alta), residents of the broader Salt Lake Valley, and in-state and out-of-
state visitors. This section describes the communities created by these 
different groups as local (residents who live along S.R. 210) and regional 
(Salt Lake Valley, in-state, and out-of-state visitors). 

4.3.1.2.1 Local 
There are three main residential areas along S.R. 210 outside 
Cottonwood Heights: the Granite Community at the entrance to Little 
Cottonwood Canyon, the Wasatch Resort about ¾ mile up the canyon, and the town of Alta (Figure 4.3-1). 
Within Cottonwood Heights are small housing developments on the west side of S.R. 210. 

Granite Community. The Granite Community is bounded by S.R. 209 on the south and S.R. 210 on the 
north. It is an unincorporated community represented by the Granite Community Council. The neighborhood 
has shared values of enjoying the outdoor recreation and scenery at the entrance to Little Cottonwood 
Canyon. During the EIS process, the neighborhood formed its own group, provided shared comments, and 
requested UDOT hold meetings with the neighborhood, which shows an interaction among neighbors or a 
cohesive community. The issues raised by the community include congested streets during busy ski days, a 
desire for no increase in park-and-ride lots near the community, and emergency vehicle access when streets 
are blocked by winter recreation traffic. The activism during the EIS process shows that the neighborhood is 
cohesive in their shared mutual values. 

What are local and regional 
communities? 

As used in this chapter, the local 
community consists of residents 
who live along S.R. 210, and the 
regional community consists of 
residents of the Salt Lake Valley 
as well as in-state and out-of-
state visitors. 
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Figure 4.3-1. Communities in the Community Impact Analysis Area 
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Wasatch Resort. The Wasatch Resort is a small community about ¾ mile up Little Cottonwood Canyon. It 
consists of about 30 cabins and homes, many over 50 years old. The Wasatch Resort began as summer 
homes for residents of the nearby Salt Lake Valley. Although many properties have stayed with the original 
family since construction, some of the cabins and homes have recently changed ownership. Over 50% are 
owned by full-time residents. The small community is considered cohesive for the shared value of enjoying 
the outdoor lifestyle in Little Cottonwood Canyon. 

Town of Alta. The town of Alta is a small community located at the terminus of S.R. 210 in Little 
Cottonwood Canyon. Its residents are highly engaged in community planning, community enrichment 
through the arts, environmental protection, public safety, and visitor services, as evidenced by the town 
website (https://townofalta.com) and participation in public meetings for the S.R. 210 Project. Residents 
share the values of enjoying year-round outdoor recreation and maintaining the community’s quality of life in 
the Wasatch Mountains. The town of Alta is considered cohesive. 

4.3.1.2.2 Regional 
Little Cottonwood Canyon is an important regional recreation area and gathering area for residents of 
northern Utah and for out-of-state tourists. Little Cottonwood Canyon receives about 2.1 million visitors a 
year, about 60% of which come from within a 25-mile radius. Many people move to the Salt Lake Valley 
because of its proximity to skiing and outdoor activities, which has become a shared value for many 
residents. 

Many people visit Little Cottonwood Canyon with friends and family, using the park-and-ride lots, trailhead 
parking lots, and ski resorts as meeting places or starting points for group recreation activities. A University 
of Utah study found that 88% of people recreating in Big and Little Cottonwood Canyons do so as part of a 
group (University of Utah 2015b). The Wasatch Mountains including Little Cottonwood Canyon create 
cohesive communities and shared community values for many of the residents in the surrounding urban 
areas by creating a place to interact. Out-of-state tourists also use Little Cottonwood Canyon as a place to 
recreate and interact with family and friends, mostly during winter ski trips. 

4.3.1.3 Mobility Hubs 

4.3.1.3.1 Gravel Pit 
The gravel pit is located in Cottonwood Heights off Wasatch Boulevard 
just north of Fort Union Boulevard. The gravel pit is currently used for 
aggregate mining and the production of asphalt. There is one residential 
area on the north side of the gravel pit in the city of Holladay. The 
residents in this area share the values of choosing to live in an area with 
access to recreation activities and the views of the surrounding mountains 
and valley. This community is considered cohesive. A new estate development (Tavaci) is under 
construction east of the gravel pit. 

What is a mobility hub? 

A mobility hub is a location 
where users can transfer from 
their personal vehicle to a bus.  
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4.3.1.3.2 9400 South and Highland Drive 
There is an existing UTA park-and-ride lot at 9400 South and Highland 
Drive in Sandy. The parking lot is within a commercial area bordered by a 
Walgreens drug store and the Sandy City Fire Department. The southeast 
portion the parking lot borders the backyard property line of three homes 
that are part of a large subdivision. The subdivision shares use of the Alta 
Canyon Sports Center and Park which includes swimming pools, a fitness 
center, racquetball courts, tennis courts, and baseball diamonds. This 
facility provides interaction among community members. The subdivision 
is considered a cohesive community. 

4.3.2 Quality of Life 
Quality of life can be characterized as a person’s well-being and 
happiness. The factors that affect quality of life vary by person but often 
include the general living environment, safety, accessibility to public 
services and shopping, and recreation opportunities. 

For information about the existing conditions for recreation, community 
facilities, and community services, see Section 4.3.3, Recreation 
Resources; Section 4.3.4, Community Facilities; and Section 4.3.5, Public Safety. Other factors, such as air 
quality and noise, could also contribute to a person’s quality of life. For more information about air quality 
and noise impacts, see Chapter 10, Air Quality, and Chapter 11, Noise. 

4.3.2.1 S.R. 210 – Wasatch Boulevard 
Cottonwood Heights is a community that highly values its history of a well-maintained residential community. 
The preservation of quality of life is important to the residents and business owners of Cottonwood Heights. 
Cottonwood Heights views itself as a city where residents, tourists, businesses, and government come 
together to create an attractive, safe, and well-maintained community where people are proud to live, learn, 
work, and recreate. Residents of Cottonwood Heights have chosen to live there because they enjoy the 
current quality of life, aesthetics, recreation opportunities, mix of land uses, and patterns of development that 
the city provides. 

The primary vision of the Cottonwood Heights General Plan is to ensure that these qualities are maintained 
and preserved. In general, the General Plan carries forward the status quo while recommending selected 
improvements to enhance specific attributes of the city and the services the City provides. Residents place a 
high value on natural open spaces and the views of the surrounding undeveloped mountains. Protection of 
streams, natural vegetation, open spaces, and scenic views with ridgeline protection measures is important 
to the residents. The City is interested in improving the function and appearance of city streets and 
increasing the variety of transportation options. The ideal is a transportation system that balances safety, 
service, community character, and convenience (Cottonwood Heights City, no date). 

In a 2016 Cottonwood Heights community survey, respondents rated their quality of life at 80 on a scale 
from 0 to 100, showing an overall high quality of life. In addition, 83% said Cottonwood Heights was a safe 
place, and 81% said it was a great place to raise a family (Cottonwood Heights City 2016). 

What is the gravel pit? 

The gravel pit is an existing 
aggregate (gravel) mine located 
on the east side of Wasatch 
Boulevard between 6200 South 
and Fort Union Boulevard. 

What is quality of life? 

Quality of life can be 
characterized as a person’s 
well-being and happiness. 
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4.3.2.2 S.R. 210 – North Little Cottonwood Road to Alta 

4.3.2.2.1 Local 
The Granite Community between S.R. 210 and S.R. 209 enjoys a high quality of life. Most of the residents 
have chosen to live there because of the access to recreation activities and the scenic beauty of the area. 
Residents enjoy easy access to trails at the base of Little Cottonwood Canyon and to amenities of the larger 
Salt Lake Valley by using Wasatch Boulevard. 

The residents of the Wasatch Resort enjoy the natural setting and mountain views. Although the 
community’s location is quiet and peaceful, its residents have relatively easy access to Salt Lake City and all 
the amenities the city has to offer. The residents also have access to numerous hiking and biking trails and 
Little Cottonwood Creek. Overall, the residents feel that the area provides a high quality of life. 

Residents of the town of Alta also enjoy a high quality of life. Residents enjoy the town’s spectacular alpine 
setting of Mount Superior, Devil’s Castle, and Sugarloaf Mountain, summer wildflowers, and winter powder 
snow. The pace of life is relaxed yet exuberant. These elements are called the “Alta Experience,” which the 
town and its residents embrace and preserve (Town of Alta 2016). 

4.3.2.2.2 Regional 
The Central Wasatch Mountains and canyons (Mill Creek, Big Cottonwood, and Little Cottonwood) are a 
unique recreation amenity close to a major metropolitan area. The population in the Salt Lake Valley is 
increasingly urban, and the proximity of mountain and urban environments lets this population access close-
to-home open space and connect with the outdoors. It also promotes health and fitness, and fosters 
community awareness of the environment and its resources, outdoor amenities, and regional heritage. The 
easy access to a variety of outdoor recreation opportunities, and the quality of these opportunities, support a 
high quality of life for residents in the region and make the Central Wasatch an internationally recognizable 
destination for out-of-state visitors. The mountains and canyons continually attract new residents and 
businesses. They have a high level of use that exceeds other popular recreation destinations including all of 
Utah’s National Parks (Mountain Accord 2014). Little Cottonwood Canyon itself is an internationally 
recognized ski and climbing area that provides important recreation opportunities and enhances the quality 
of life for all visitors. 

A survey conducted by the University of Utah (2015a) for the Central Wasatch found the following: 

x 76% of the respondents said that access to the Wasatch Mountains was important to their lifestyle 
and quality of life. 

x 67% of the respondents said that the recreation was an important reason for living near the Wasatch 
Mountains. 

x 65% of the respondents said that recreating on public land plays a large role in their physical and 
mental well-being. 

Little Cottonwood Creek is a primary water supply for more than 360,000 people in Salt Lake City’s water 
service area as well as almost 100,000 people in Sandy City’s water service area. It also is a source of 
water for the Town of Alta, Snowbird, and Salt Lake County Service Area #3. The water provided by Little 
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Cottonwood Creek is an important economic and public health benefit to the residents and businesses it 
serves. This source of drinking water is essential to the region’s quality of life and economic prosperity. 

4.3.2.3 Mobility Hubs 

4.3.2.3.1 Gravel Pit 
There is one residential area near the gravel pit: on the north side of the gravel pit in the city of Holladay. 
The residents in this area enjoy a high quality of life because they enjoy the aesthetics and recreation 
opportunities that the area has to offer. However, the gravel pit detracts from their quality of life because of 
its visual impact and the noise and dust generated by the aggregate mine. 

4.3.2.3.2 9400 South and Highland Drive 
An existing UTA park-and-ride lot is located on the southeast corner of 9400 South and Highland Drive in 
Sandy. On the far southeast corner of this lot are three homes that are part of a larger subdivision. The 
subdivision provides convenient access to many recreation opportunities, retail services, and Interstate 15. 
The subdivision shares use of the Alta Canyon Sports Center and Park, which includes swimming pools, a 
fitness center, racquetball courts, tennis courts, and baseball diamonds. This shared use of the sports center 
and park provides interaction among community members. 

4.3.3 Recreation Resources 
Recreation activities refresh, enliven, and enhance people’s quality of life and promote healthier lifestyles. 
Recreation facilities provide opportunities for social interactions and are often the focus of a neighborhood or 
community. 
Table 4.3-1 lists the designated and nondesignated recreation resources adjacent to S.R. 210 in the 
community impact analysis area. The recreation areas are shown following the table in Figure 4.3-2 and 
Figure 4.3-3, excluding the Alta Canyon Sports Center/Alta Canyon Park, which is immediately south of the 
UTA park-and-ride lot at 9400 South and Highland Drive. In addition, Figure 4.3-4 shows a detailed map of 
climbing-related recreation resources within 100 feet on other side of the S.R. 210 centerline. 



 

June 2021 
Utah Department of Transportation  4-9 

Table 4.3-1. Recreation Resources in the Community Impact Analysis Area 

Recreation Resource 

Acreage or 
Miles in 

Analysis Area 
Description Address 

Parks, Campgrounds, and Open Space 
Golden Hills Park 5.5 acres Operated by Cottonwood Heights Parks and Recreation Service 

Area. Amenities include a pavilion for 30 people, a tennis court, a 
playground, a walking path, and restrooms.  

8303 Wasatch 
Boulevard, 
Cottonwood Heights 

Alta Canyon Sports 
Center/Alta Canyon 
Park 

12 acres The sports center and park amenities include a fitness center, 
volleyball courts, tennis courts, racquetball courts, swimming pool, 
outdoor pavilions, and baseball diamonds. 

9565 S. Highland 
Drive, Sandy 

Tanners Flat 
Campground 

35 acres Located along the southern side of S.R. 210 about halfway up 
Little Cottonwood Canyon. Includes 31 single and 3 double camp 
sites, along with 3 group sites (25-person capacity), 1 group site 
(50-person capacity), an amphitheater that can be rented for 
4-hour intervals (70-person capacity), and a volleyball court. 

Little Cottonwood 
Canyon 

Trails and Trailheads 
Timberline Trailhead/
Ferguson Canyon 
Trailhead 
 

0.4 acre The trailhead is located off Prospector Drive and provides access 
to the Ferguson Canyon Trail. Because of the popularity of this 
trail, a second parking area has been developed off Prospector 
Drive adjacent to Wasatch Boulevard.  

7721 Timberline Drive, 
Cottonwood Heights 

Bonneville Shoreline 
Trail 

Not available As planned, the Bonneville Shoreline Trail will parallel Wasatch 
Boulevard to the east along the base of the Wasatch Mountains.  

Mountain slopes east 
of Wasatch Boulevard 

Alpenbock Loop Trail 
(U.S. Department of 
Agriculture [USDA] 
Forest Service Trail 
1020) 

0.75 mile This loop trail is about ¾ mile long. It begins on the north side of 
S.R. 210 across from the Temple Quarry Trailhead at the Little 
Cottonwood Canyon park-and-ride lot. 

Little Cottonwood 
Canyon 

Temple Quarry Nature 
Trail (USDA Forest 
Service Trail 1000) 

0.3 mile The Temple Quarry Trailhead is near the entrance to Little 
Cottonwood Canyon on the south side of S.R. 210. About 
20 paved and marked parking spaces are available in a lot on 
Temple Quarry Road.  

Little Cottonwood 
Canyon 

Little Cottonwood 
Creek Trail (USDA 
Forest Service Trail 
1001) 

3.3 miles This trail includes two sections. The first section stretches about 
0.60 mile from the eastern end of the Temple Quarry Nature Trail 
to Wasatch Resort Road. The second section extends from the 
end of South Power Plant Road to its eastern terminus just past 
the Lisa Falls Trailhead.  

Little Cottonwood 
Canyon 

Grit Mill Trailhead 1 acre This trailhead provides access to lower-canyon climbing 
resources and a connection to the Alpenbock Loop Trail.  

Little Cottonwood 
Canyon 

Lisa Falls Trail  
(USDA Forest Service 
Trail 1012) 

0.25 mile This minimally developed trail is less than ¼ mile long and 
extends north of S.R. 210 from the Lisa Falls Trailhead. 

Little Cottonwood 
Canyon 

White Pine Trailhead  
 

5 miles The White Pine Trailhead is east of the Tanners Flat 
Campground. Paved parking for about 40 vehicles is available at 
the trailhead. The White Pine, Red Pine, and Maybird Gulch Trails 
can be accessed from this trailhead.  

Little Cottonwood 
Canyon 

(continued on next page) 
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Table 4.3-1. Recreation Resources in the Community Impact Analysis Area 

Recreation Resource 

Acreage or 
Miles in 

Analysis Area 
Description Address 

White Pine Snowbird 
Link Trail (USDA Forest 
Service Trail 1014) 

0.8 mile This trail extends from the White Pine Trailhead east to the 
Snowbird ski resort. The trail follows the south side of Little 
Cottonwood Creek. 

Little Cottonwood 
Canyon 

Snowbird Nature Trail 
(USDA Forest Service 
Trail 1016) 

0.5 mile This trail is south of Little Cottonwood Creek and the entrance 
roads into the Snowbird resort. The trail can be accessed from 
Snowbird. 

Little Cottonwood 
Canyon 

Albion Meadows Trail 
(USDA Forest Service 
Trail 1006) 

2.5 miles This trail extends due south from S.R. 210 just west of Albion 
Basin Road. Access is from the paved Albion parking lot at Alta 
ski resort. 

Little Cottonwood 
Canyon 

Alta-Brighton Trail 
(USDA Forest Service 
Trail 1007) 

1.7 miles This trail extends north of S.R. 210 across from the Albion 
Meadows Trailhead. 

Little Cottonwood 
Canyon 

Ski Areas 
Alta Ski Area Not available Skiable area of 2,614 acres with 116 runs and six chair lifts.  Little Cottonwood 

Canyon 
Snowbird Ski and 
Summer Resort 

Not available Skiable area of 2,500 acres with 169 runs, one aerial tram, and 
10 chair lifts.  

Little Cottonwood 
Canyon 

Other Resources 
Little Cottonwood 
Canyon climbing 
resources adjacent to 
S.R. 210 

Not available Climbing resources on private and USDA Forest Service–
managed land as identified by the Salt Lake Climbers Alliance. 
Many trails are not formally designated. Some climbing areas are 
boulders adjacent to S.R. 210 used for bouldering (see Figure 4.3-4, 
Climbing Recreation Resources adjacent to S.R. 210).  

Little Cottonwood 
Canyon 

Backcountry access Not available  Access is provided along S.R. 210 in different locations in Little 
Cottonwood Canyon.  

Little Cottonwood 
Canyon 

Little Cottonwood 
Creek 

Not available Little Cottonwood Creek runs along the bottom of Little 
Cottonwood Canyon. Access is provided along the Little 
Cottonwood Creek Trail and other designated and undesignated 
access points.  

Little Cottonwood 
Canyon 

City viewpoint pullout Not available Existing informal pullout for photographs of the Salt Lake Valley 
and of waterfalls across the canyon. Noted in the Cottonwood 
Canyons Scenic Byways Corridor Management Plan as in need of 
improvement (Fehr & Peers 2008).  

Little Cottonwood 
Canyon 

China Wall pullout Not available Existing informal pullout used for taking photographs of Little 
Cottonwood Canyon. This pullout is located in an avalanche 
hazard area (no stopping is allowed in winter). Noted in the 
Cottonwood Canyons Scenic Byways Corridor Management Plan 
as in need of improvement (Fehr & Peers 2008). 

Little Cottonwood 
Canyon 

Source: Calculated from geographic information systems (GIS)-based inventory. 



 

June 2021 
Utah Department of Transportation  4-11 

Figure 4.3-2. Recreation Areas in the Community Impact Analysis Area (1 of 2) 
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Figure 4.3-3. Recreation Areas in the Community Impact Analysis Area (2 of 2) 
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Figure 4.3-4. Climbing Recreation Resources adjacent to S.R. 210 
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As stated in Section 4.3.2.1, S.R. 210 – Wasatch Boulevard, proximity to recreation opportunities is an 
important contribution to the quality of life for the community along Wasatch Boulevard. In the Wasatch 
Boulevard Master Plan (Cottonwood Heights City 2019), improvements to trails and pathway connections 
through the Wasatch Boulevard corridor are key elements of the plan’s recommendations. Currently, there 
are no pedestrian facilities along 95% of the Wasatch Boulevard portion of S.R. 210. Golden Hills Park, 
located in the center of the corridor, has no walkable access from the residential area south of the park. The 
Master Plan’s preferred scenario recommends a shared-use path along Wasatch Boulevard to enhance 
opportunities for recreation along this segment. 

According to the Revised Forest Plan: Wasatch-Cache National Forest (USDA Forest Service 2003), in Little 
Cottonwood Canyon the Forest Service’s desired future condition is that the parking capacities of canyon 
parking lots (ski areas, summer-use homes, and developed and dispersed recreation sites) do not exceed 
the number of parking spaces in 2000 unless modification is needed for watershed protection or to facilitate 
mass transit. Between roadside parking (about 429 spaces) and formal parking areas (about 99 spaces), 
there are about 528 recreational parking spaces in Little Cottonwood Canyon from the intersection of 
S.R. 209/S.R. 210 to Snowbird Entry 1 that are used for recreation access outside the ski resorts. Winter 
parking in the canyon is mostly in ski area lots and on the roadside near the ski areas. Ski area visitors and 
backcountry skiers make use of both forms of parking. 

4.3.4 Community Facilities 
Community facilities provide opportunities for the public to interact; help to define a city, community, or 
neighborhood; and contribute to community cohesion and quality of life. Community facilities generally 
include (but are not limited to) schools, parks, trails, churches, law-enforcement facilities, fire stations, 
libraries, and government offices. These facilities provide opportunities for residents to gather and interact 
as well as provide a basis for community education, networking, and communication. 

All community facilities in the community impact analysis area are listed in Table 4.3-2 and shown in 
Figure 4.3-5 and Figure 4.3-6. 
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Table 4.3-2. Community Facilities in the Community Impact Analysis Area 
Map 
Labela Name Address 

Schools 
A Canyon View Elementary 3050 Bengal Boulevard, Cottonwood Heights 
B Granite Elementary  9760 South 3100 East, Sandy 
C Goldminer’s Daughter 10160 E. Little Cottonwood Road, Alta 
Churches 
D Church of Jesus Christ of Latter-day Saints 2925 Bengal Boulevard, Cottonwood Heights 
E Church of Jesus Christ of Latter-day Saints 3455 Bengal Boulevard, Cottonwood Heights 
F Church of Jesus Christ of Latter-day Saints 3625 Doverhill Drive, Salt Lake City 
G St. Thomas More Catholic Church 3015 Creek Road, Cottonwood Heights 
H Church of Jesus Christ of Latter-day Saints 7035 Nutree Drive, Cottonwood Heights 
I Church of Jesus Christ of Latter-day Saints 8169 Top of the World Drive, Cottonwood Heights 
J Church of Jesus Christ of Latter-day Saints 8170 Short Hills Drive, Cottonwood Heights 
K Church of Jesus Christ of Latter-day Saints 9575 South 3100 East, Sandy 
L Church of Jesus Christ of Latter-day Saints 9880 South 3100 East, Sandy 
Emergency Services 
M Police 7480 South 2700 East, Cottonwood Heights 
N Fire 8303 S. Wasatch Boulevard, Cottonwood Heights 
O Fire 9475 South 2000 East, Sandy 
P Police 10201 E. Little Cottonwood Road, Alta 
Q Fire 9523 E. Bypass Road, Snowbird 
R Medical (Snowbird Clinic) 9385 Snowbird Center, Snowbird 
Libraries 
S Salt Lake County Library System, Whitmore Branch 2197 E. Fort Union Boulevard, Cottonwood Heights 
T Alta Reading Room 10351 E. Little Cottonwood Road, Alta 
a Community facilities are shown in Figure 4.3-5 and Figure 4.3-6 below, Community Facilities in the Community 

Impact Analysis Area.  
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Figure 4.3-5. Community Facilities in the Community Impact Analysis Area (1 of 2) 
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Figure 4.3-6. Community Facilities in the Community Impact Analysis Area (2 of 2) 
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4.3.5 Public Safety 
Public safety focuses on how various emergency services including fire, ambulance, and law enforcement 
satisfy the public safety needs of the community. Public safety plays an important role in fostering 
community cohesion and social interaction by ensuring the safety of the community. An effective public 
safety presence, safe streets, and safe homes contribute to quality of life. 

As shown in Figure 4.3-5 above, there are two fire stations, one police/sheriff station, and no hospitals in the 
community impact analysis area. 

4.3.5.1 S.R. 210 – Wasatch Boulevard 
Public safety in Cottonwood Heights is provided by the Cottonwood Heights Police Department. The Unified 
Fire Authority provides fire protection, emergency medical services, and other emergency services. One fire 
station is located on the east side of Wasatch Boulevard immediately south of Golden Hills Park. 

Safe access and congestion are concerns for residents of the neighborhoods along Wasatch Boulevard 
when driving to and from their homes. Vehicles turning into and out of the neighborhoods from and to 
Wasatch Boulevard have limited lane space to decelerate or accelerate comfortably with the traffic moving 
on Wasatch Boulevard. 

4.3.5.2 S.R. 210 – North Little Cottonwood Road to Alta 

4.3.5.2.1 Emergency Response Providers 
Within Little Cottonwood Canyon, the Unified Police Department Canyon Patrol and the Utah Highway Patrol 
provide public safety response. The Unified Fire Authority provides fire protection (Station 13), emergency 
medical services, and other emergency services. Within the town of Alta, the Alta Marshal’s Office is the 
law-enforcement agency. The USDA Forest Service also provides safety and law enforcement on the land 
that it administers. In addition, a Snowbird medical clinic is located at the Snowbird Center. 

4.3.5.2.2 Avalanche Mitigation 
UDOT contributes to safety on S.R. 210 in Little Cottonwood Canyon by providing snow plowing and 
avalanche control during the winter. UDOT’s avalanche forecasters work closely with the snow safety 
departments at the ski areas to make highway-related avalanche decisions. Over the past 50 years, an 
average of 33 avalanches have hit S.R. 210 annually. The intent of UDOT’s avalanche-control work focuses 
on initiating small and medium avalanches under controlled conditions rather than allowing large and 
destructive avalanches (Fehr & Peers 2008). 

Starting in 2007, UDOT has been working toward reducing the avalanche-control program’s reliance on 
artillery to control avalanches. Currently, about one-third of the explosive detonations used to control 
avalanches outside wilderness areas use remote avalanche-control (RAC) systems instead of artillery. The 
two type of RAC systems used by UDOT are gas that exerts a blast force on the avalanche start zone and a 
stationary tower that drops explosive charges by remote activation. Of the total avalanche-control work, 
each winter about 650 artillery rounds (weighing around 5 pounds each) and about 300 RAC explosions 
(consisting of 30,000 cubic liters of oxygen gas, 1,200 cubic liters of hydrogen gas, and 4,000 cubic liters of 
liquid propane) are used (UDOT 2019). 
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Avalanches in Little Cottonwood Canyon present a hazard to the traveling 
public. Avalanche risk is measured using an avalanche hazard index 
(AHI), which is a numeric expression of the potential threat of an 
avalanche. A number of factors are combined to determine the AHI of a 
road, factors including snowfall abundance, terrain steepness, and traffic 
volume. As shown in Table 1.4-5, Hazard Category as Defined by the 
Avalanche Hazard Index, in Chapter 1, Purpose and Need, the AHI rating 
system characterizes risk in a range from very low (numerical value < 1) 
to very high (numerical value > 150). 

S.R. 210 has one of the highest avalanche risks in North America based on AHI calculations without any 
control program (UDOT 2006). With no avalanche control and using actual traffic volumes for 2018, the AHI 
for Little Cottonwood Canyon is about 7,300. With UDOT’s active avalanche-control program (artillery and 
RAC systems) in the canyon and the use of the Alta Bypass Road to avoid the Superior and Hellgate 
avalanche paths along S.R. 210, the AHI was reduced to about 90 in 2018. The AHI with active control is 
still categorized as High; however, the avalanche risk is about 1% of the risk without the active control 
program. 

The most critical avalanche paths with respect to uncontrolled, observed road events and residual 
avalanche risk are the Tanners, White Pine Chutes, White Pine, and Little Pine avalanche paths. UDOT’s 
active avalanche-control program in these paths consists of using artillery to cause a controlled avalanche 
release. Artillery is used in these avalanche paths because they are in a wilderness area and structures 
associated with RAC systems are currently prohibited. From November 1 to May 1, parking in Little 
Cottonwood Canyon below avalanche paths is prohibited because of the safety risk. The USDA Forest 
Service has issued a special-use permit to UDOT to mitigate the potential for avalanches on National Forest 
System lands affecting S.R. 210 by using various methods of controlling avalanches by delivering explosives 
to the snowpack. 

4.3.5.3 Mobility Hubs 

4.3.5.3.1 Gravel Pit 
The gravel pit is located in Cottonwood Heights off Wasatch Boulevard just north of Fort Union Boulevard. 
Public safety in Cottonwood Heights is provided by the Cottonwood Heights Police Department. The Unified 
Fire Authority provides fire protection, emergency medical services, and other emergency services. One fire 
station is located on the east side of Wasatch Boulevard immediately south of Golden Hills Park. 

4.3.5.3.2 9400 South and Highland Drive 
An existing UTA park-and-ride lot is located on the southeast corner of 9400 South and Highland Drive in 
Sandy. Public safety in Sandy is provided by the Sandy City Police Department and Fire Department. A fire 
station is located on the southwest corner of the UTA park-and-ride lot. 

What is an avalanche hazard 
index? 

Avalanche risk is measured 
using an avalanche hazard 
index, which is a numeric 
expression of the potential threat 
of an avalanche. 
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4.3.6 Utilities 
UDOT contacted local municipalities and public and private utility providers that operate utility infrastructure 
in and adjacent to S.R. 210 from Interstate 215 through the town of Alta. Table 4.3-3 lists the utilities in or 
adjacent to S.R. 210. There are no major utilities within the UTA park-and-ride lot at 9400 South and 
Highland Drive. 

Table 4.3-3. Utilities in or adjacent to S.R. 210 from Fort Union Boulevard through the 
Town of Alta 
Utility Provider Utility Type Utility Location 

Comcast Cable Communication Cable lines along S.R. 210 from Fort Union Boulevard to S.R. 209. 
Cottonwood Heights City Stormwater Storm drainage along S.R. 210 within city limits.  
Cottonwood Improvement 
District 

Sewer Wastewater trunk line along S.R. 210 from Fort Union Boulevard to the town of Alta.  

Crown Castle Communication Fiber optic line along S.R. 210 from Fort Union Boulevard to the town of Alta. 
Dominion Energy Gas Gas distribution line along S.R. 210 from Fort Union Boulevard to the town of Alta. 
Murray City Electric Electrical transmission line on S.R. 210 from Danish Road to 3500 East. 
Rocky Mountain Power Electric Electrical transmission line on S.R. 210 from Fort Union Boulevard to the town of Alta. 
Salt Lake County – 
Canyon Water 

Water Water line along S.R. 210 from S.R. 209 through the town of Alta. In some places, the 
water line crosses under S.R. 210 from Snowbird Entry 1 through the town of Alta.  
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4.4 Environmental Consequences and Mitigation 
Measures 

This section discusses the direct effects of the project alternatives on the social environment in the 
community impact analysis area. 

During the scoping period, commenters stated that all of the action alternatives could increase the number of 
recreation visitors in Little Cottonwood Canyon during the winter and that the gondola alternatives and Cog 
Rail Alternative could increase the number of recreation visitors during the summer. For a detailed 
discussion of how the action alternatives could induce recreational use in the canyon and the potential 
impacts from this use, see Chapter 20, Indirect Effects. 

4.4.1 No-Action Alternative 
This section describes the impacts to the social environment from the No-Action Alternative in the Wasatch 
Boulevard segment of S.R. 210, in the segment of S.R. 210 from North Little Cottonwood Road to the town 
of Alta, at the gravel pit, and at the park-and-ride lot at 9400 South and Highland Drive. 

4.4.1.1 S.R. 210 – Wasatch Boulevard 
With the No-Action Alternative, the social environment would continue to be affected by the ongoing 
changes in development patterns and growth in the region. The community impact analysis area would 
remain cohesive without the proposed improvements to Wasatch Boulevard because of the strong 
attachments within Cottonwood Heights. The availability of recreation resources, community facilities, public 
safety resources, and utilities would not change, although the demand for these resources would increase 
with regional growth. 

The No-Action Alternative would not require acquisition of right of way, so 
no residential properties would be subject to acquisition or strip takes. 
However, existing traffic, safety, congestion, and associated roadway 
accessibility and mobility problems would continue to be a concern for 
residents in the community impact analysis area. As traffic and congestion 
increase, the rural character of the two-lane Wasatch Boulevard would 
change, and access from adjacent residential neighborhoods would become 
more difficult with the increase in congestion. The pedestrian facilities 
along Wasatch Boulevard would remain limited in extent, providing safe 
access for a very small segment of the roadway.  

These above issues could have a negative impact on how residents feel 
about their safety and quality of life. Some residents want to maintain a 
rural feel to their community and might feel that the No-Action Alternative maintains that quality of life. 

What is a strip take? 

A strip take is a land-only impact 
that occurs when a portion of a 
property is located within the 
proposed right of way but the 
right of way is more than 15 feet 
from an existing structure. This 
type of impact is referred to as a 
strip take because only a strip of 
land on the edge of the parcel 
would need to be acquired. 
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4.4.1.2 S.R. 210 – North Little Cottonwood Road to Alta 
With the No-Action Alternative, the local communities (Granite Community, Wasatch Resort, and the town of 
Alta) would remain cohesive without the proposed improvements to S.R. 210 because of the strong 
attachments within their communities. The availability of recreation resources, community facilities, public 
safety resources, and utilities would not change. At a regional level, the community cohesiveness created by 
people gathering in Little Cottonwood Canyon and the quality of life benefits from recreation opportunities 
would not change. Recreation resources in Little Cottonwood Canyon would continue to be challenged with 
increasing roadside parking, which causes concentrated human use without adequate resource protection 
(USDA Forest Service 2003).  

Traffic congestion in the residential areas near Little Cottonwood Canyon, access to recreation in the winter, 
and safety issues created by vehicles parking on the roadway shoulder and conflicting with cyclists and 
pedestrians would not improve with the No-Action Alternative. These continued conditions would reduce the 
quality of life for some residents and recreational users (for more information, see Chapter 9, Considerations 
Related to Pedestrians and Bicyclists). 

With the No-Action Alternative, UDOT would continue to improve its active avalanche-control program. 
However, because the amount of traffic is a factor in determining the AHI, the expected increase in traffic 
volumes in Little Cottonwood Canyon would increase the AHI from 90 in 2018 to 96 in 2050 (Dynamic 
Avalanche Consulting 2018). Road closures for avalanche control reduce the quality of life for residents in 
the town of Alta and tourists using accommodations at or near the ski resorts because their access into and 
out of the canyon is delayed during avalanche mitigation operations. 

4.4.1.3 Mobility Hubs 

4.4.1.3.1 Gravel Pit 
With the No-Action Alternative, Cottonwood Heights City plans to allow development of the gravel pit. The 
City’s current plans include a mix of commercial and residential uses. This development would improve the 
quality of life for the residential area north of the gravel pit by removing the current visual, noise, and air 
pollution caused by the aggregate mine. It would also improve the quality of life for adjacent residents as 
well as residents within the surrounding area by providing access to restaurants and other amenities 
developed at the site. 

4.4.1.3.2 9400 South and Highland Drive 
With the No-Action Alternative, the UTA park-and-ride lot would continue as a bus mobility hub. There would 
be no change to the surrounding community. 
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4.4.2 Enhanced Bus Service Alternative 
This section describes the impacts to the social environment from the Enhanced Bus Service Alternative, 
which includes improvements to the Wasatch Boulevard segment of S.R. 210, two mobility hubs, avalanche 
mitigation alternatives, trailhead parking alternatives, and the No Winter Parking Alternative. 

4.4.2.1 S.R. 210 – Wasatch Boulevard 
This section describes the impacts to the social environment from the Imbalanced-lane Alternative and the 
Five-lane Alternative, which would both widen the Wasatch Boulevard segment of S.R. 210. 

4.4.2.1.1 Imbalanced-lane Alternative 

Neighborhood and Community Cohesion 
Overall, the Imbalanced-lane Alternative would have no substantial direct or indirect effects on neighborhood 
and community cohesion. Although Wasatch Boulevard would be widened from two to three travel lanes, the 
improvements would not change community interactions and attendance at local shopping areas, schools, 
parks, and churches, or the overall cohesiveness of Cottonwood Heights. It is unlikely that the proposed 
roadway improvements would affect other aspects of neighborhood and community cohesion such as the 
length of residency, the presence of families, or community leadership and activism. As part of the 
Imbalanced-lane Alternative, a trail is proposed on the east side of Wasatch Boulevard, and the improved 
pedestrian access with the trail should reduce perceived effects on cohesion that residents might associate 
with an expanded roadway. The trail improvements could lead to increased neighborhood and community 
interaction and, therefore, improved cohesiveness. 

With the Imbalanced-lane Alternative, one residence along Wasatch Boulevard might need to be acquired 
(see the section titled Property Impacts on page 4-25). This acquisition would not affect local or 
neighborhood cohesion by altering formal relationships, such as neighborhood associations, or informal 
relationships, such as friendships. 

Quality of Life 
Residents along Wasatch Boulevard and in greater Cottonwood Heights feel that they have a high quality of 
life because of the surrounding aesthetics, recreation opportunities, mix of land uses, well-maintained and 
safe community, and patterns of rural development that the city provides. The Imbalanced-lane Alternative 
would change the overall feel of Wasatch Boulevard from a rural two-lane road to a more urban road. To 
some residents, this would change the rural aesthetic they enjoy in Cottonwood Heights to a more urban 
setting, thus reducing the aesthetic quality of the area along Wasatch Boulevard. The widening of Wasatch 
Boulevard with the Imbalanced-lane Alternative would not change the quality of life elements citizens enjoy 
with regard to their ability to recreate, visit neighbors, or experience a well-maintained and safe community. 

Cottonwood Heights residents have concerns about roadway safety and how traffic and congestion affect 
their ability to move around and through the community. With the roadway improvements, access into and 
out of neighborhoods would be improved over the no-action conditions with appropriate turn lanes. This 
would address many of the safety concerns raised by residents. Many residents stated that the lack of 
sidewalks along Wasatch Boulevard does not allow a connected community where residents can walk to 
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Golden Hills Park or other areas in the city. The addition of a trail on the east side of Wasatch Boulevard 
with the Imbalanced-lane Alternative would allow better connections to parks and other trails in the 
community, thereby improving the quality of life for some residents by providing a safe pedestrian 
connection. 

In summary, the Imbalanced-lane Alternative would benefit many of the quality of life elements (safe access, 
pedestrian amenities, and a well-maintained community) that residents have stated as being important 
reasons for living in Cottonwood Heights but would diminish the rural aesthetic that some residents consider 
important to their quality of life. 

Recreation Resources 
The Imbalanced-lane Alternative would affect two recreation facilities along Wasatch Boulevard: Golden 
Hills Park and a parking area for the Timberline Trailhead off Prospector Drive. 

The Imbalanced-lane Alternative would require a strip take of about 0.63 acre of Golden Hills Park 
immediately adjacent to Wasatch Boulevard. None of the parking area, trails, or other amenities of the park 
would be affected. The proposed trail on the east side of Wasatch Boulevard with the Imbalanced-lane 
Alternative would connect to the trails in Golden Hills Park, providing a benefit to residents who walk to 
this park. 

With the Imbalanced-lane Alternative, about 0.02 acre of the 0.14-acre parking area for the Timberline 
Trailhead off Prospector Drive would be converted to a trail. As part of the Imbalanced-lane Alternative, 
UDOT would reconstruct the dirt parking area so that there would be no net loss of parking spaces. In 
addition, with the Imbalanced-lane Alternative, the proposed trail on the east side of Wasatch Boulevard 
would provide walkable access to the trailhead for residents who live south of the trailhead, thereby 
improving safe access to the trailhead for pedestrians. 

Community Facilities 
The Imbalanced-lane Alternative would require a strip take of about 0.05 acre of the 1.0-acre lot associated 
with the Salt Lake County fire station at 8303 Wasatch Boulevard. The temporary impact would be to the 
driveway area, which would be restored after construction to provide access to Wasatch Boulevard. Access 
into and out of the fire station would not change. 

Public Safety 
The Imbalanced-lane Alternative would reduce congestion and improve safety by bringing Wasatch 
Boulevard up to current safety design standards and improving overall mobility, which would benefit 
response times for fire protection, ambulance services, and law enforcement. The addition of through-traffic 
lanes and dedicated turn lanes would benefit these services’ overall access to emergencies. Increased 
shoulder widths could also accommodate emergency response vehicles. 

The Imbalanced-lane Alternative would address many of the current problems associated with safe 
neighborhood access and traffic congestion. Having three through-traffic lanes on Wasatch Boulevard from 
Bengal Boulevard to North Little Cottonwood Road would ease congestion and improve overall mobility on 
Wasatch Boulevard. Improving the substandard sight distances at Kings Hill Drive to meet current safety 
standards and providing dedicated left- and right-turn lanes at intersections would improve safety. 
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Utilities 
Impacts to utilities would be temporary and would occur during construction. The construction contractor 
would contact local businesses and residences if any loss of service is required during construction. 

In general, utilities were considered to be affected by an alternative if the utility would need to be relocated 
(that is, lowered farther into the ground or moved to the edge of the new roadway). The Imbalanced-lane 
Alternative would cross some facilities (including communication, gas, water, sewer, electrical, and storm 
drainage) perpendicularly, and the effects on these utilities would be determined by UDOT by working with 
local jurisdictions and utility providers during the final design of the Selected Alternative. Impacts to these 
utilities can often be avoided during final design. UDOT would continue to communicate with local 
jurisdictions and utility providers throughout the development of the Selected Alternative to minimize service 
disruptions. 

Property Impacts 
Definitions. The relocations, potential relocations, and strip takes identified as property impacts in this 
section are based on preliminary engineering. The actual property impacts could change and would be 
determined during the final design phase of the project and during the property-acquisition process for the 
Selected Alternative. The following definitions are used to describe impacts to properties from the project 
alternatives: 

x Direct Impacts (Relocations). For this analysis, a direct property impact occurs when an existing 
structure (residence or business) is within the proposed right of way of an alternative. This type of 
impact is referred to as a relocation because the entire property would need to be acquired and the 
affected residents or businesses would need to relocate. 

x Proximity Impacts (Potential Relocations). For this analysis, a proximity impact occurs when an 
existing residence or business structure (excluding porches and garages) is within 15 feet of the 
proposed right of way. This type of impact is referred to as a potential relocation because it is not 
clear whether the entire property would need to be acquired. UDOT would make a final 
determination about the property during the right-of-way acquisition phase of the project, which 
would occur shortly before construction. 

x Land-only Impacts (Strip Takes). For this analysis, a land-only impact occurs when a portion of the 
property is located within the proposed right of way but the right of way is more than 15 feet from an 
existing structure. This type of impact is referred to as a strip take because only a strip of land on the 
edge of the parcel would need to be acquired. Strip takes on National Forest System lands would be 
made under the authority of 23 USC Section 317, or UDOT would obtain an easement or other 
special-use authorization from the USDA Forest Service. See Chapter 3, Land Use, for the acreages 
of National Forest System lands required for each action alternative. 

Relocations, Potential Relocations, and Strip Takes. For this analysis, the numbers of relocations, 
potential relocations, and strip takes were calculated from Salt Lake County records of property data as of 
July 2019. With the Imbalanced-lane Alternative, there would be one residential direct impact (relocation): 

x 8376 Dynasty Way (Relocation). UDOT owns this property and is managing it as a rental unit. The 
property was purchased with corridor preservation funds as part of a hardship acquisition process. 
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As shown in Table 4A.1-1, Property Impacts from Wasatch Boulevard – Imbalanced-lane Alternative 
(Four Lanes), in Appendix 4A, Property Impacts, all other property impacts with the Imbalanced-lane 
Alternative would be potential acquisitions and strip takes. 

Construction Easements. Some properties outside the right of way might be affected during roadway 
construction. UDOT would temporarily acquire these properties with construction easements. These 
properties might be affected but are not considered relocations or strip takes because the property would not 
be permanently used. UDOT would compensate the property owners for the temporary use of their property, 
and the restored property would be returned to the owner when the use of the property is no longer needed 
by UDOT. These properties are not included in this analysis or discussed in this EIS. 

Relocation Assistance for Displaced Residents. UDOT will acquire the necessary right of way consistent 
with the federal Uniform Relocation Assistance and Real Property Acquisition Policies Act, Title VI of the 
Civil Rights Act, and the Utah Relocation Assistance Act. The guidelines used by UDOT for carrying out the 
provisions of this act are contained in its 2016 Relocation Assistance Brochure (UDOT 2016). 

Relocation resources will be available to all residents that are relocated, and the process for acquiring 
replacement housing and other sites will be fair and open. 

4.4.2.1.2 Five-lane Alternative 
The Five-lane Alternative would add one additional northbound travel lane, which would require about 
12 feet more pavement than the Imbalanced-lane Alternative. Overall, the impacts from the Five-lane 
Alternative to neighborhood and community cohesion, community facilities, public safety, and utilities would 
be the same as from the Imbalanced-lane Alternative. However, some residents might feel that the Five-lane 
Alternative would further reduce the rural character of the community impact analysis area compared to the 
Imbalanced-lane Alternative. 

With the Five-lane Alternative, about 0.65 acre of Golden Hills Park would be affected versus 0.63 acre with 
the Imbalanced-lane Alternative, but the overall impact to features and amenities of the park would be the 
same. The Five-lane Alternative would have the same relocation at 8376 Dynasty Way as the Imbalanced-
lane Alternative. In addition, the Five-lane Alternative would have one potential residential relocation at 
3454 Kings Hill Drive. During the final design process for the Selected Alternative, UDOT would work with 
the owner of 3454 Kings Hill Drive to determine the final disposition of the property. Table 4A.1-2, Property 
Impacts from Wasatch Boulevard – Five-lane Alternative (Five Lanes), in Appendix 4A, Property Impacts, 
shows the number of potential relocations and strip takes. 



 

June 2021 
Utah Department of Transportation  4-27 

4.4.2.2 S.R. 210 – North Little Cottonwood Road to Alta 

4.4.2.2.1 Local Impacts 
With the Enhanced Bus Service Alternative, there would be no change to the existing roadway. During the 
winter, there would be a reduction in vehicle traffic during peak periods of about 365 personal vehicles per 
hour and about a 30% reduction in personal vehicles during the entire day. The reduction in personal vehicle 
use would reduce vehicle backups in residential communities and improve the quality of life of residents who 
live near the entrance to Little Cottonwood Canyon. Since there would be no improvements to S.R. 210 from 
North Little Cottonwood Road to Alta, there would be no overall improvement to cyclist or pedestrian safety, 
and emergency vehicle access would be similar to current operations. 

With the Enhanced Bus Service Alternative, there would be no residential or business relocations along 
S.R. 210 from North Little Cottonwood Road to the town of Alta and no changes to community cohesion, 
recreation resources, or utilities compared to current conditions. For the potential impact to increased skier 
use induced by the Enhanced Bus Service Alternative, see Chapter 20, Indirect Effects. 

4.4.2.2.2 Regional Impacts 
The ability for recreational access and for family and friends to gather and recreate in Little Cottonwood 
Canyon would not substantially change. During the winter, ski resort users would have similar access as 
today by taking the enhanced bus service instead of using their personal vehicles, which some might see as 
a benefit while others might see as a negative impact. 

Overall, the Enhanced Bus Service Alternative would have similar recreation access as existing conditions 
and would not result in a substantial change to the shared community values for recreation in Little 
Cottonwood Canyon. 

The enhanced bus service would result in increased winter use of the recreational facilities at the Snowbird 
and Alta ski resorts. The improved access to the ski resorts would generally improve the skier experience in 
getting to the resorts. For the potential impact to increased skier use induced by the Enhanced Bus Service 
Alternative, see Chapter 20, Indirect Effects. 

The Enhanced Bus Service Alternative would not affect Little Cottonwood Creek as a primary drinking water 
source and therefore would not change the quality-of-life aspect that the water provides to users. 

4.4.2.2.3 Tolling 
With tolling, the ability for recreation access and for family and friends to gather and recreate in Little 
Cottonwood Canyon would not substantially change. During the winter, many users who do not wish to pay 
a toll would take the enhanced bus service instead of using their personal vehicles, which some might see 
as a benefit while others might see as a negative impact. Tolling would be limited to the upper part of Little 
Cottonwood Canyon serviced by the enhanced bus service, so recreation areas below Snowbird Entry 1 
would have the same winter access as existing conditions. Backcountry skiers might feel that the toll would 
negatively impact morning (7 AM to 10 AM) access to the upper part of Little Cottonwood Canyon since the 
bus service would service the resorts only, causing backcountry skiers who use the bus to walk greater 
distances to access trails. Tolling might be in effect only during peak periods (7 AM to 10 AM), so 
backcountry skiers who are skiing during off-peak times could park near trails if parking is available. This 
EIS does not consider summer tolling. 
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4.4.2.3 Mobility Hubs Alternative 
The Enhanced Bus Service Alternative includes two mobility hubs: a mobility hub at the gravel pit and a 
mobility hub at the park-and-ride lot at 9400 South and Highland Drive. 

4.4.2.3.1 Gravel Pit 
With the Enhanced Bus Service Alternative, the mobility hub at the gravel pit would likely become part of a 
larger master plan development consisting of commercial and residential development (Cottonwood Heights 
City and WFRC 2016). The proposed commercial development would happen with or without the Enhanced 
Bus Service Alternative. Therefore, the mobility hub would not change the commercial nature of the 
development and would not likely cause a negative impact to the quality of life for residents in the residential 
development to the north or in the Wasatch Boulevard corridor to the south. For some residents, the mobility 
hub might be perceived as a benefit for those who ski in Little Cottonwood Canyon since it would provide 
convenient access to the ski resorts. 

No residential relocations would be required for the mobility hub at the gravel pit. If the mobility hub were 
constructed before the aggregate mine ceases operation, it could impact some of the operation of the mine 
and could be considered a business relocation. 

In summary, the mobility hub at the gravel pit would require no residential relocations and would not change 
community cohesion, recreation resources, public safety, or utilities compared to current conditions. 

4.4.2.3.2 9400 South and Highland Drive 
As a mobility hub, the existing park-and-ride lot at 9400 South and Highland Drive would be transformed 
from the existing lot with 275 surface parking spaces to a multilevel parking structure with about 1,000 
parking spaces. The additional traffic coming to the parking structure from Highland Drive or 9400 South on 
busy ski days could reduce the quality of life for residents of the subdivision on the southeast corner of the 
lot; however, traffic through the subdivision would not increase (for more information, see Chapter 7, Traffic 
and Transportation). The parking structure would be compatible with the existing commercial buildings 
across 9400 South and Highland Drive and would not be out of character for the area. 

In summary, the mobility hub would be within the existing park-and-ride lot, and therefore there would be no 
property impacts and no changes to community cohesion, recreation resources, public safety, or utilities 
compared to current conditions. 

4.4.2.4 Avalanche Mitigation Alternatives 
The Enhanced Bus Service Alternative includes two alternatives for avalanche mitigation: the Snow Sheds 
with Berms Alternative and the Show Sheds with Realigned Road Alternative. 

4.4.2.4.1 Snow Sheds with Berms Alternative 
The snow sheds with berms would be placed mid-canyon and would not change local or regional community 
cohesion. The recreation access and the ability for family and friends to gather and recreate in Little 
Cottonwood Canyon would not change during the summer. In addition, there would be no change to the 
shared community values for recreation in Little Cottonwood Canyon. The proposed snow sheds would not 
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impact access to existing formalized USDA Forest Service trailheads in Little Cottonwood Canyon. Since 
there is no parking during the winter months because of the avalanche risk in the locations of the snow 
sheds, the sheds would not change winter backcountry skiing use in this area. However, the Snow Shed 
with Berms Alternative would eliminate the China Wall roadside pullout, which is used in the summer to 
access the informal White Pine bouldering area (not a designated USDA Forest Service recreation area). 

The visual impact of the snow sheds could reduce the quality of life for some users of Little Cottonwood 
Canyon because of the visible encroachment of another constructed element in the natural landscape 
outside the developed areas at the top of the canyon (the ski resorts and the town of Alta). Little Cottonwood 
Canyon is a scenic byway, and many visitors access to the canyon for sightseeing. The introduction of 
another constructed element could reduce the quality of life for some people sightseeing or recreating in 
the canyon. 

The snow sheds include a multi-use path, providing continued access for cyclists along S.R. 210 during 
the summer. 

With the snow sheds, the main beneficial impact to the quality of life of people recreating in the canyon in 
winter would be fewer canyon closures caused by avalanche-control work and the resulting reduction in 
congestion on S.R. 210. Without the snow sheds, in 2050 with the No-Action Alternative, Little Cottonwood 
Canyon is expected to be closed on average 10.5 to 21 days and 56 to 108 hours per winter season for 
avalanche-control work. With the snow sheds, the number of days of closure would be reduced to about 
4 to 6, and the hours of closure would be reduced to 2 to 11, which would improve wintertime access for 
skiers and would improve their quality of life. The snow sheds would also reduce vehicle congestion into the 
neighborhoods at the entrance to Little Cottonwood Canyon caused by road closure for avalanche-control 
work, and this reduction in congestion would improve the quality of life for canyon residents in terms of 
accessing their homes. 

Traffic noise could increase in a snow shed because the noise would bounce off the walls and ceiling. This 
could increase noise levels at Tanners Flat Campground and the Lisa Falls and White Pine Trailheads. To 
model the noise levels from the snow sheds, UDOT assumed a 3.5-times increase in traffic levels to account 
for noise reflections off the two walls, reflection off the ceiling, and another 50% reflection off the downhill 
supports. Using this methodology, noise levels would increase by about 5 A-weighted decibels (dBA) from 
existing conditions (from about 51 dBA to 56 dBA). During the summer, campground users would perceive 
the increase in noise levels. A 3-dBA increase in noise levels is not readily perceived by people, whereas at 
5 dBA people would notice the change in noise. Existing monitored noise levels at the entrance to Tanners 
Flat Campground are 59 dBA. 

The snow sheds would be constructed during the summer. During construction, S.R. 210 in Little 
Cottonwood Canyon might have temporary traffic delays, which would cause some delays for canyon 
visitors. Any closures during the 1-to-2-year construction period would be temporary. 

The snow sheds would improve public safety by reducing the risk of avalanches covering the road. In 2050 
with the No-Action Alternative, the AHI in Little Cottonwood Canyon, with the current type of active avalanche 
mitigation program, would be 96, or high risk. With the introduction of the snow sheds, the AHI would be 
reduced to 43 in 2050. Although an AHI of 43 is still considered a high risk, it is a risk reduction of 55% to 
the traveling public, thereby providing a beneficial impact to the safety risk of S.R. 210 during the winter. 
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4.4.2.4.2 Snow Sheds with Realigned Road Alternative 
The impact from the Snow Sheds with Realigned Road Alternative would be the same as from the Snow 
Sheds with Berms Alternative, except that by realigning S.R. 210 this alternative would remove curves in the 
snow sheds and thus improve vehicle safety. 

4.4.2.5 Trailhead Parking Alternatives 
The Enhanced Bus Service Alternative includes three alternatives to address trailhead parking: 

x Trailhead Improvements and No S.R. 210 Roadside Parking within ¼ Mile of Trailheads Alternative 

x Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 Intersection to Snowbird 
Entry 1 Alternative 

x No Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 Intersection to 
Snowbird Entry 1 Alternative 

4.4.2.5.1 Trailhead Improvements and No S.R. 210 Roadside Parking within ¼ Mile of 
Trailheads Alternative 

This alternative would reduce the number of currently available trailhead parking spaces in Little Cottonwood 
Canyon from 528 to 511 (Table 4.4-1). The proposed trailhead improvements would not change local or 
regional community cohesion. The recreation access and the ability for family and friends to gather and 
recreate in Little Cottonwood Canyon would not change. In addition, there would be no change to the shared 
community values for recreation in Little Cottonwood Canyon. 

The improved trailhead parking would benefit the quality of life for most people using the trailheads. The 
expanded formalized parking and the elimination of roadside parking would reduce safety conflicts with 
people walking from their vehicles parked on the road to the trailhead, creating a safer experience. Cyclists 
who use the canyon would see the elimination of roadside parking around the trailheads as an improvement 
to the quality of their cycling experience because they would not need to move around vehicles parked on 
the roadside and ride in the travel lane near moving vehicles. However, some people recreating in the 
canyon could see expanded parking areas in the natural environment as a reduction in the natural quality of 
the setting and their enjoyment of the natural surroundings. 
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Table 4.4-1. Total Parking Spaces from S.R. 209/S.R. 210 to Snowbird Entry 1 by 
Trailhead Alternative 

Parking Area 

Number of Parking Spacesa 

Existing Parking/ 
No-Action Alternative 

Trailhead Improvement  
Alternatives 

No Trailhead 
Improvement 
Alternative 

No Roadside 
Parking ¼ Mile 
from Trailhead 

No Roadside 
Parking to 

Snowbird Entry 1 

No Roadside 
Parking to 

Snowbird Entry 1 

Roadside parking 429 290 0 0 
Gate Buttress Trailhead 30 (in formal dirt lot) 21 21  30 (in formal dirt lot) 
Bridge Trailhead Not applicable (roadside parking only) 15 15 0 

Lisa Falls Trailhead 17 (north and south dirt pullouts) 41 41 17 (north and south 
dirt pullouts) 

White Pine Trailhead 52 144 144 52 
Total parking spacesa 528 511 221 99 
a The total number of parking spaces did not capture all of the smaller available pullouts along S.R. 210, so the total number of existing 

parking would be higher. 

The proposed trailhead improvements at the Gate Buttress, Bridge, Lisa Falls, and White Pine Trailheads 
would improve access to the trails and the overall recreation experience by reducing conflicts between 
vehicles, pedestrians, and cyclists on S.R. 210. The formalized parking at the trailheads would replace the 
number of parking spaces eliminated on the road. Pedestrians would no longer walk along or across 
S.R. 210 from parked cars, thereby eliminating the conflicting with vehicles on the road. In addition, toilets 
would be added (at the Gate Buttress, Bridge, and Lisa Falls Trailheads) or expanded (at the White Pine 
Trailhead) to match the number of parking spaces per USDA Forest Service requirements. Overall, the 
improvements to the trailhead parking and elimination of roadside parking would be a benefit to recreational 
users by providing appropriate restroom facilities, designated parking areas, and safe parking and trail 
access. The trailhead improvements, including the addition of restrooms and the elimination of some 
roadside parking, would concentrate human use in areas with adequate resource protection, thus minimizing 
some environmental impacts. For indirect impacts from recreation, see Chapter 20, Indirect Effects. 

Eliminating parking within ¼ mile from the Bridge, Lisa Falls, and White Pine Trailheads would not impact 
popular roadside parking areas to access dispersed recreation. However, eliminating parking within ¼ mile 
of the Gate Buttress Trailhead would eliminate popular climber pullout areas Syringe/5 Mile, Pipe Bridge, 
and The Hill as well as access to Little Cottonwood Creek. Access to the climbing resources and Little 
Cottonwood Creek from the eliminated pullouts would be provided by the parking at the Gate Buttress 
Trailhead. This would cause some climbers to hike an additional ¼ mile to reach certain climbing boulders, 
which could discourage some users. 

Construction of the improved trailheads would be during the summer and is anticipated to occur during one 
summer season. During construction, the Gate Buttress, Bridge, Lisa Falls, and White Pine Trailheads could 
be closed or only limited portions open. The closures would be temporary at each specific trailhead for one 
summer season. 
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4.4.2.5.2 Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative 

This alternative would reduce the number of currently available parking spaces from 528 to 221 (see 
Table 4.4-1 above). The overall impacts from trailhead improvements with no roadside parking from this 
alternative would be similar to those from the Trailhead Improvements and No S.R. 210 Roadside Parking 
within ¼ Mile of Trailheads Alternative except for the greater reduction in parking in Little Cottonwood 
Canyon. 

The reduction in unauthorized roadside and pullout parking to access recreation in Little Cottonwood 
Canyon could have a negative impact to the quality of life for people who use these roadside areas to 
access their favorite location. Some recreationists might see this as a benefit because it would likely reduce 
the number of people recreating in the forest and increase the experience of solitude for hikers and other 
visitors. 

Eliminating roadside and pullout parking could have a negative impact to recreationists who rely on 
unauthorized access points for their experience in the canyon including visiting Little Cottonwood Creek. The 
largest impact could be to climbers who use the roadside parking and pullouts in the lower portion of Little 
Cottonwood Canyon to access climbing areas. As shown in Table 4.3-2 below, about 15 roadside pullouts 
used by recreationists would be eliminated. Improved trailheads parking at the Grit Mill, Gate Buttress, 
Bridge, Lisa Falls, and White Pine Trailheads could be used to gain access to some areas but would require 
walking along S.R. 210, which would introduce safety conflicts with vehicles traveling on the road. With the 
trailhead improvements, including the addition of restrooms and the elimination of roadside parking, human 
use would be focused in areas with adequate resource protection, reducing potential environmental impacts. 

Of the roadside parking impacts, the changes to the Tanners backcountry skiing area would be of concern 
for backcountry skiers because the changes would require skiers to walk 1 mile along S.R. 210 from the 
White Pine Trailhead with their ski equipment. Therefore, UDOT would mitigate this impact by providing six 
winter parking spaces at the entrance to the Tanners Flat Campground area (see Section 4.4.7.1, 
Recreation). 

Construction of the improved trailheads would occur during the summer and is anticipated to last for one 
summer season. During construction, the Gate Buttress, Bridge, Lisa Falls, and White Pine Trailheads could 
be closed or only limited portions open. The closures would be temporary at each specific trailhead for one 
summer season. 
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Table 4.4-2. Elimination of Roadside and Pullout Parking with the Trailhead Parking and No Roadside 
Parking Alternatives and the Enhanced Bus Service in Peak-period Shoulder Lane Alternative 
Roadside or Pullout 
Parkinga Description 

Secret Garden pullout  Roadside parking eliminated. Access provided by Little Cottonwood Canyon park-and-ride lot on existing 
trail at a distance of about 0.06 mile. 

Old Crescent Crack pullout  Roadside parking eliminated. Access provided by Little Cottonwood Canyon park-and-ride lot on existing 
trail at a distance of about 0.17 mile. 

Cabbage Patch pullout  Roadside parking eliminated. Access provided by Grit Mill Trailhead on existing trail at a distance of about 
0.17 mile. 

The Ridges pullout Roadside parking eliminated. Access provided by Grit Mill Trailhead on existing trail at a distance of about 
0.13 mile. 

Grit Mill parking area No impact to parking. 
Fin/Altered States pullout  Roadside parking eliminated. Access provided by Gate Buttress parking area on existing trail at a distance 

of about 0.28 mile. North-side and south-side pullouts. The pullout on the south side of S.R. 210 requires 
unsafe crossing of S.R. 210.  

Syringe/5 Mile pullout Roadside parking eliminated. Access provided by Gate Buttress parking area on existing trail at a distance 
of about 0.17 mile. North-side and south-side pullouts. The pullout on the south side of S.R. 210 requires 
unsafe crossing of S.R. 210. 

Gate Buttress Trailhead No impact to parking. 
Pipe Bridge pullout Roadside parking eliminated. Access provided by Gate Buttress parking area by crossing and walking along 

S.R. 210 for about 0.07 mile. 
The Hill pullout Roadside parking eliminated. Access provided by Gate Buttress parking area on existing trail at a distance 

of about 0.22 mile. Use of this south-side pullout requires unsafe crossing of S.R. 210. 
The Glen pullout Roadside parking eliminated. Access provided by Gate Buttress parking area on existing trail at a distance 

of about 0.31 mile. Use of this south-side pullout requires unsafe crossing of S.R. 210. 
Great White Icicle pullout Roadside parking eliminated. Access provided by Lisa Falls Trailhead by the Little Cottonwood Creek Trail 

at a distance of about 1 mile. 
Lisa Falls Trailhead No impact to parking. 
Maybird pullout Roadside parking eliminated. Access provided by City View Pullout on S.R. 210 at a distance of about 

0.5 mile. 
Tanners pullout Roadside parking eliminated (primarily a winter access point for backcountry skiers). Access provided by 

White Pine Trailhead on S.R. 210 at a distance of about 1 mile. 
China Wall pullout Roadside parking eliminated. Access provided by White Pine Trailhead on S.R. 210 at a distance of about 

0.37 mile. 
White Pine Trailhead No impact to parking. 
Snowbird Boulders pullout Roadside parking eliminated. Access provided by White Pine Trailhead or Snowbird resort parking areas on 

S.R. 210 at a distance of about 0.38 mile. 
a Pullouts and roadside parking areas in this table are not at formalized trailhead access points and generally consist of five parking spaces 

or fewer. 
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4.4.2.5.3 No Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative 

This alternative would reduce the number of currently available parking spaces from 528 to 99 (see 
Table 4.4-1, Total Parking Spaces from S.R. 209/S.R. 210 to Snowbird Entry 1 by Trailhead Alternative, 
above). Although the alternative would improve the quality of life for cyclists and pedestrians along the 
roadway, the reduction in recreation parking could be considered a negative impact to the quality of life of 
many people who recreate in Little Cottonwood Canyon by making access to trails and natural areas more 
difficult. In addition, without expanding the trailhead parking and with the elimination of roadside parking in 
this area, the opportunities for recreation access would be reduced, which could be perceived as a negative 
impact to the quality of life for local and regional visitors.  

The access to trails that are not designated by the USDA Forest Service from roadside parking and pullouts 
would be similar to that listed in Table 4.4-2 above; however, with no improvement to the authorized 
trailheads, there would be fewer areas for these recreationists to park, and the safety conflicts of pedestrian 
with vehicles in the S.R. 210 travel lanes would persist. Similar to the No-Action Alternative, without any 
trailhead improvements at the Gate Buttress, Lisa Falls, and White Pine Trailheads, recreation resources in 
Little Cottonwood Canyon will continue to be challenged without adequate resource protection. 

However, some recreationists might see the reduction in parking as a benefit if they can find available 
parking because it would effectively reduce the number of people recreating in the forest and increase the 
experience of solitude for hikers and other visitors. 

4.4.2.6 No Winter Parking Alternative 
With the No Winter Parking Alternative, about 230 roadside parking spots near the ski resorts would be 
eliminated during winter (see Figure 2.6-16, No Winter Parking Alternative – Eliminated Parking Areas, in 
Chapter 2, Alternatives). Roadside parking is used by backcountry skiers and ski resort visitors during winter 
peak days when the main ski area parking lots are at capacity. The removal of the roadside parking could 
reduce the quality of life for some skiers since they would need to rely on spaces in the parking lots or use 
the proposed enhanced bus service instead of their personal vehicles to access the ski resorts. With the 
Enhanced Bus Service Alternative, there would be sufficient valley parking to accommodate users. For 
backcountry skiers who rely on these parking spots, the removal of this parking spots would have a negative 
effect on their access to trails outside the ski resorts. Backcountry skiers could use the enhanced bus 
service to get to the ski resorts and then walk to the trails from the bus stop at Snowbird or Alta. 

Removing roadside parking could improve safety by eliminating vehicles parking adjacent to and in some 
cases partially in the travel lanes, obstructing traffic. In addition, eliminating roadside parking would prevent 
skiers from exiting their vehicles along the road, which would reduce vehicle and pedestrian conflicts. 

In addition, removing roadside parking would allow improved winter operations such as snow removal. With 
the current roadside parking, the ability for snow plows to operate is reduced in certain areas adjacent to the 
ski resorts where the road is narrow and roadside parked vehicles make it difficult for plow operators to 
maneuver. Roadside parked vehicles during large snow events also limit the areas where snow can be 
pushed off the travel lanes. These improvements would be a benefit to the safety of travel for Alta residents 
and would improve the safety for visitors who choose to drive rather than take the bus. 
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4.4.3 Enhanced Bus Service in Peak-period Shoulder Lane Alternative 
This section describes the impacts to the social environment from the Enhanced Bus Service in Peak-period 
Shoulder Lane Alternative, which includes improvements to the Wasatch Boulevard segment of S.R. 210, 
improvements to the segment of S.R. 210 from North Little Cottonwood Road to the town of Alta, two 
mobility hubs, avalanche mitigation alternatives, trailhead parking alternatives, and the No Winter Parking 
Alternative. 

4.4.3.1 S.R. 210 – Wasatch Boulevard 
The community impacts from the Imbalanced-lane Alternative and Five-lane Alternative with the Enhanced 
Bus Service in Peak-period Shoulder Lane Alternative would be the same as with the Enhanced Bus Service 
Alternative. Quality of life for residents along Wasatch Boulevard would improve during peak traffic periods 
in winter because vehicle backups onto Wasatch Boulevard would be reduced. 

4.4.3.2 S.R. 210 – North Little Cottonwood Road to Alta 

4.4.3.2.1 Neighborhood and Community Cohesion 

Local Impacts 
For residents along S.R. 210, the Enhanced Bus Service in Peak-period Shoulder Lane Alternative would 
not change the S.R. 210 road alignment or the number of travel lanes for personal vehicles. The addition of 
peak-period shoulder lanes for the enhanced bus service would not further divide the community. Homes 
along North Little Cottonwood Road and S.R. 210 in Little Cottonwood Canyon are on the south side of 
S.R. 210, so the additional widening for the peak-period shoulder lanes would not further divide 
neighborhoods. Therefore, there would be no change to neighborhood or community cohesion from the 
Enhanced Bus Service in Peak-period Shoulder Lane Alternative. 

Regional Impacts 
The regional impacts from the Enhanced Bus Service in Peak-period Shoulder Lane Alternative from North 
Little Cottonwood Road to the town of Alta would be the same as from the Enhanced Bus Service 
Alternative. 

4.4.3.2.2 Quality of Life 
For residents along S.R. 210, the Enhanced Bus Service in Peak-period Shoulder Lane Alternative would 
not change the S.R. 210 road alignment or the number of travel lanes for personal vehicles. In winter, there 
would be a reduction in vehicle traffic during peak periods of about 365 personal vehicles per hour and 
about a 30% reduction in personal vehicles during the entire day. The reduction in personal vehicle use and 
improved mobility with buses traveling in a peak-period shoulder lane would reduce vehicle backups in 
residential communities at the entrance to Little Cottonwood Canyon, which would benefit residents’ overall 
quality of life by improving access to and from their homes during busy ski days. 

During the winter, many canyon users who do not wish to pay a toll would take the enhanced bus service 
instead of using their personal vehicles, which some might see as a benefit while others might see as a 
negative impact. An additional benefit of using enhanced bus service with the peak-period shoulder lanes is 
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that bus travel times would be faster than travel times with personal vehicles. Overall, there would be little 
change to the quality of life for those who recreate in Little Cottonwood Canyon. 

When the peak-period shoulder lanes are not in use during the summer and portions of the winter, they 
would be available to pedestrians and cyclists. Personal vehicles would not be allowed to park in the peak-
period shoulder lanes. Cyclists who use the canyon would see the use of the peak-period shoulder lanes as 
an improvement to the quality and safety of their riding experience because they would have a dedicated 
travel lane for cycling outside the vehicle travel lanes. 

The Enhanced Bus Service in Peak-period Shoulder Lane Alternative would have de minimis impacts to 
Little Cottonwood Creek as a primary drinking water source, so this alternative would not change the quality-
of-life aspect that the water provides to users. See Chapter 12, Water Resources, for more information 
regarding the expected impacts to the Little Cottonwood Canyon watershed including Little Cottonwood 
Creek as a drinking water source. 

4.4.3.2.3 Recreation Resources 

Peak-period Shoulder Lanes 
Adding peak-period shoulder lanes on S.R. 210 from North Little Cottonwood Road to the Alta Bypass Road 
would eliminate the 429 roadside parking spots (no parking would be allowed in the peak-period shoulder 
lanes) and existing pullouts along S.R. 210. Eliminating roadside parking with the peak-period shoulder 
lanes could be perceived as a reduction in access for recreationists who use many of the access points in 
the canyon that are not designated by the USDA Forest Service. The greatest potential impact could be to 
climbers who use the pullouts or park along the road on the lower portion of Little Cottonwood Canyon to 
access climbing areas and other areas such as Little Cottonwood Creek. 

As shown above in Table 4.3-2, Elimination of Roadside and Pullout Parking with the Trailhead Parking and 
No Roadside Parking Alternatives and the Enhanced Bus Service in Peak-period Shoulder Lane Alternative, 
about 15 roadside parking areas and pullouts used by recreationists would be eliminated with the Enhanced 
Bus Service in Peak-period Shoulder Lane Alternative. Some nearby access would be provided by the 
improved trailheads at the Grit Mill, Gate Buttress, Bridge, Lisa Falls, and White Pine parking areas by 
connecting trails or by using the peak-period shoulder lanes. When the peak-period shoulder lanes are not 
in use (during the summer and portions of the winter), people could park at the improved trailheads and walk 
in the peak-period shoulder lane, which would be free of vehicles. The additional parking at the trailheads 
would make up for some of the lost roadside parking spaces, which would minimize access impacts. 

With the trailhead improvements, including the addition of restrooms and the elimination of roadside parking, 
human use would be focused in areas with adequate resource protection, reducing potential environmental 
impacts. Of the roadside parking impacts, the changes to the Tanners backcountry skiing area would be of 
concern for backcountry skiers because the changes would force skiers to walk 1 mile along S.R. 210 with 
ski equipment. Therefore, UDOT would mitigate the impact by providing six winter parking spaces at the 
entrance to the Tanners Flat Campground area (see Section 4.4.7.1, Recreation). The peak-period shoulder 
lanes would impact about 0.63 acre of a hill area next to the Tanners Flat Campground area. None of the 
campground amenities or features would be impacted. The peak-period shoulder lanes would not be in use 
during the summer, so they would not increase noise levels at any summer recreation areas. During the 
winter, the peak-period shoulder lanes would be used by only buses during peak morning and evening 
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periods. Noise modeling (see Chapter 11, Noise) showed no increase in noise levels from the peak-period 
shoulder lanes. 

As a result of adding the peak-period shoulder lanes, some boulders used by climbers adjacent to S.R. 210 
would be removed, or the peak-period shoulder lanes would be adjacent to the shoulders (within 15 feet or 
less). The boulders are: 

x Secret Garden – within 15 feet 
x Cabbage Patch – within 15 feet 
x 5 Mile – within 15 feet 
x Syringe – within 15 feet 

x Parking lot west – removed 
x Stick – removed 
x The Glen – within 15 feet  

As a result of adding the peak-period shoulder lanes, portions of some existing and planned climbing trails 
would be affected. Except for the Alpenbock Loop Trail, these trails are not formal USDA Forest Service 
trails but trails built by the Salt Lake City Climbers Alliance that are both on private and public lands. The 
following lengths of named existing and planned trail would be removed: 

x Alpenbock Loop – 60 feet 
x 5 Mile Boulder – 475 feet 
x The Fin – 40 feet 
x The Hill and Gate Buttress Connector (planned trail) – 850 feet 
x Black Peeler (planned trail) – 90 feet 

In addition to the existing named trails, about 1,100 feet of informal trails as identified by the Salt Lake City 
Climbers Alliance would be removed as a result of constructing the peak-period shoulder lanes. To minimize 
the impacts to the trails, UDOT would realign any existing named trails at the time of construction to 
maintain trail connectivity. 

The visual impacts of additional roadway cuts and fills with the peak-
period shoulder lanes would detract from recreationists’ views of the 
scenic Little Cottonwood Canyon. The negative impact to the viewshed 
could be considered by some recreationists as a negative outdoor 
recreation experience. 

Construction of the peak-period shoulder lanes would occur during the 
summer. Construction on S.R. 210 in Little Cottonwood Canyon could result in traffic delays during the 
summer construction seasons, which could delay those who want to recreate in the canyon. There would 
also be increased noise levels from the construction equipment. The traffic delays and increased 
construction noise would be temporary during the 2-to-3-year construction period. 

The enhanced bus service would result in increased winter use of the recreation facilities at the Snowbird 
and Alta ski resorts. The improved access to the ski resorts would generally improve the skier experience in 
getting to the resorts. For the potential impacts to induced skier use caused by the Enhanced Bus Service in 
Peak-period Shoulder Lane Alternative, see Chapter 20, Indirect Effects. 

What is a viewshed? 

A viewshed is all of the views 
that can be seen from a given 
location. 
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Tolling 
With tolling, the ability for recreation access and for family and friends to gather and recreate in Little 
Cottonwood Canyon would not substantially change. During the winter, many users who do not wish to pay 
a toll would take the enhanced bus service instead of using their personal vehicles, which some might see 
as a benefit while others might see as a negative impact. Tolling would be limited to the upper part of Little 
Cottonwood Canyon serviced by the enhanced bus service, so people who engage in recreation below 
Snowbird Entry 1 would not be charged a toll. Backcountry skiers might feel that the toll would negatively 
impact access to the upper part of Little Cottonwood Canyon since the bus service would service the resorts 
only, causing backcountry skiers who use the bus to walk greater distances to access trails. This EIS does 
not consider summer tolling. 

4.4.3.2.4 Community Facilities 
There would be no impacts to community facilities from the Enhanced Bus Service in Peak-period Shoulder 
Lane Alternative. 

4.4.3.2.5 Public Safety 
With the Enhanced Bus Service in Peak-period Shoulder Lane Alternative, emergency response times and 
safety management performed by Unified Police Department Canyon Patrol, the Utah Highway Patrol, the 
Unified Fire Authority, the Alta Marshal’s Office, or the USDA Forest Service would be improved by the 
additional travel lane. The addition of a peak-period shoulder lane would allow quicker emergency response 
compared to existing conditions by allowing emergency vehicles to move around slower-moving vehicles in 
the canyon. The peak-period shoulder lanes would also provide room for vehicles to pull out of the travel 
lane for emergency vehicles. In addition, if there were an accident, there would be room for vehicles to 
maneuver around the incident, which would reduce backups that currently occur with incidents. 

During the summer, the peak-period shoulder lane would be closed to vehicle traffic and would become a 
bicycle/pedestrian lane. Use of the peak-period shoulder lane in summer as a bicycle/pedestrian lane would 
be a safety benefit compared to existing conditions in which cyclists and pedestrians must share the vehicle 
travel lane in certain parts of the canyon that have no or minimal shoulders or to maneuver around roadside 
park vehicles. 

The elimination of roadside parking adjacent to the Granite Mountain Records Facility and Perpetual 
Storage could improve safety and unauthorized access for people who could have parked on S.R. 210 with 
the No-Action Alternative. 

4.4.3.2.6 Utilities 
Impacts to utilities would be temporary and would occur during construction. The construction contractor 
would contact local businesses and residences if any temporary loss of service is required during 
construction. 

In general, utilities were considered to be affected if the utility would need to be relocated (that is, lowered 
farther into the ground or moved to the edge of the new roadway). S.R. 210 from North Little Cottonwood 
Road to the town of Alta contains numerous utilities in or adjacent to the roadway. The utilities would be 
replaced in the same general location as the existing utilities to minimize impacts to the adjacent land. The 
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impact to these utilities (including communication, gas, water, sewer, electrical, and storm drainage) would 
be determined by UDOT by working with local jurisdictions and utility providers during the final design of the 
Selected Alternative. Impacts to these utilities can often be avoided during final design. UDOT would 
continue to communicate with local jurisdictions and utility providers throughout the project to minimize 
service disruptions. 

4.4.3.2.7 Property Impacts 
With the Enhanced Bus Service in Peak-period Shoulder Lane Alternative, there would be no residential or 
business relocations on S.R. 210 from North Little Cottonwood Road to the town of Alta. Table 4A.2-1, 
Property Impacts from Enhanced Bus Service in Peak-period Shoulder Lane Alternative, in Appendix 4A, 
Property Impacts, provides a summary of strip takes by property. 

4.4.3.3 Mobility Hubs Alternative 
The impacts from the mobility hubs with the Enhanced Bus Service in Peak-period Shoulder Lane 
Alternative would be the same as with the Enhanced Bus Service Alternative. 

4.4.3.4 Avalanche Mitigation Alternatives 
The impacts from the avalanche mitigation alternatives with the Enhanced Bus Service in Peak-period 
Shoulder Lane Alternative would be the same as with the Enhanced Bus Service Alternative. 

4.4.3.5 Trailhead Parking Alternatives 

4.4.3.5.1 Trailhead Improvements and No S.R. 210 Roadside Parking within ¼ Mile of 
Trailheads Alternative 

With Enhanced Bus Service in Peak-period Shoulder Lane Alternative, no parking would be allowed in the 
peak-period shoulder lanes. All roadside parking from the S.R. 209/S.R. 210 intersection to the Alta Bypass 
Road would be eliminated. Thus this trailhead parking alternative could not be implemented with the 
Enhanced Bus Service in Peak-period Shoulder Lane Alternative. 

4.4.3.5.2 Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative 

The impacts from this trailhead parking alternative with the Enhanced Bus Service in Peak-period Shoulder 
Lane Alternative would be similar to those from the Enhanced Bus Service Alternative except when the 
peak-period shoulder lanes are not in use by buses during the summer and portions of the winter. When the 
peak-period shoulder lanes are not in use, walking access between the existing or improved trailheads and 
the eliminated pullout access points would be in the peak-period shoulder lane, which would provide a safe 
walking space outside the vehicle travel lane. For more information, see Section 4.4.3.2.3, Recreation 
Resources. 



 

 June 2021 
4-40 Utah Department of Transportation 

4.4.3.5.3 No Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative 

The impacts from this trailhead parking alternative with the Enhanced Bus Service in Peak-period Shoulder 
Lane Alternative would be the same as with the Enhanced Bus Service Alternative. 

4.4.3.6 No Winter Parking Alternative 
The impacts from the No Winter Parking Alternative with the Enhanced Bus Service in Peak-period Shoulder 
Lane Alternative would be the same as with the Enhanced Bus Service Alternative. 

4.4.4 Gondola Alternative A (Starting at Canyon Entrance) 
This section describes the impacts to the social environment from 
Gondola Alternative A, which includes a gondola alignment from the 
entrance to Little Cottonwood Canyon to the Snowbird and Alta ski 
resorts, improvements to the Wasatch Boulevard segment of S.R. 210, 
two mobility hubs, avalanche mitigation alternatives, trailhead parking 
alternatives, and the No Winter Parking Alternative. 

4.4.4.1 S.R. 210 – Wasatch Boulevard 
The impacts from the Wasatch Boulevard alternatives with Gondola 
Alternative A would be the same as with the Enhanced Bus Service 
Alternative. 

4.4.4.2 S.R. 210 – North Little Cottonwood Road to Alta 

4.4.4.2.1 Neighborhood and Community Cohesion and 
Quality of Life 

Local 
With Gondola Alternative A, there would be no change to the existing 
S.R. 210 roadway. With Gondola Alternative A, vehicle traffic during peak 
periods would be reduced by about 365 personal vehicles per hour, and 
there would be about a 30% reduction in personal vehicles during the 
entire day. The reduction in personal vehicle use would reduce vehicle 
backups in residential communities when the road is not closed for avalanche mitigation and would provide 
a beneficial impact to the quality of life for residents who live near S.R. 210 near the entrance to Little 
Cottonwood Canyon. 

The proposed gondola base station would be located at the existing Little Cottonwood Canyon park-and-ride 
lot at the intersection of S.R. 209 and S.R. 210. The lighting at the facility, the noise, and the visual impact 
would be seen as a reduction to the quality of life for residents of the Granite Community. The gondola base 
station would be about 250 feet from the nearest residential property. 

What are gondola base, angle, 
and terminal stations? 

As used in this chapter, the term 
terminal station refers to the first 
and last stations on a passen-
ger’s gondola trip. Passengers 
board and disembark the 
gondola cabins at the terminal 
stations. 

The base station is the terminal 
station at the bottom of the 
canyon, and a destination station 
is a terminal station at the top of 
the canyon. 

The gondola alternatives also 
include angle stations, which are 
needed to adjust the horizontal 
direction of the cabin; 
passengers remain in the cabin 
as it passes through an angle 
station. 

A tower supports the gondola 
cable. 
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The gondola would operate near residences at the Wasatch Resort at the entrance to Little Cottonwood 
Canyon and in the town of Alta. The natural views that residents have would be disrupted by the gondola 
infrastructure. With the gondola passing near their houses, residents would feel an intrusion and loss of 
privacy from gondola riders looking down on their yards and homes. This would be a negative impact to their 
quality of life. For many residents, the impact would be in direct conflict with their reason for living in the 
canyon. However, some residents might feel that the gondola is a benefit providing convenient access to the 
ski resorts for those who do not want to use their personal vehicles. 

Gondola Alternative A would require no residential or business relocations along S.R. 210 from North Little 
Cottonwood Road to the town of Alta and no changes to neighborhood or community cohesion, community 
facilities, or utilities compared to the current conditions. 

Regional 
Recreation access and the ability for family and friends to gather and recreate in Little Cottonwood Canyon 
would not substantially change. During the winter, many users who do not wish to pay a toll would take the 
gondola service instead of using their personal vehicles, which some might see as a benefit while others 
might see as a negative impact. 

Some gondola users might enjoy the scenic ride. However, some recreation users might see the gondola as 
a negative visual impact, reducing the quality of their recreation experience. 

See Section 4.4.4.4, Avalanche Mitigation Alternatives, for information about how Gondola Alternative A 
would improve safety related to avalanche risk. Since there would be no improvements to S.R. 210 in Little 
Cottonwood Canyon, there would be no overall improvement to cyclist or pedestrian safety, and emergency 
vehicle access would be similar to current operations. 

Gondola Alternative A would have de minimis impacts to Little Cottonwood Creek as a primary drinking 
water source, so this alternative would not change the quality-of-life aspect that the water provides to users. 
See Chapter 12, Water Resources, for information about the expected impacts to the Little Cottonwood 
Canyon watershed including Little Cottonwood Creek as a drinking water source. 

4.4.4.2.2 Recreation Resources 

Gondola 
The gondola service would result in increased use of the recreation facilities at the Snowbird and Alta ski 
resorts, but this is not expected to result in physical deterioration of these ski facilities or other recreation 
facilities in Little Cottonwood Canyon. The improved access to the ski resorts would generally improve the 
skier experience in getting to the resorts but could have a negative impact for dispersed recreation occurring 
beyond the ski areas because of long-term changes to the viewshed. 

The gondola base station would be in the existing 160-parking-space Little Cottonwood Canyon park-and-
ride lot, which also provides parking access to the Alpenbock Loop Trail. During the winter, the park-and-ride 
lot is used by skiers and resort employees who want to carpool to the resorts and by climbers accessing 
trails in the lower canyon. During the summer, the lot is used by people wanting to carpool to recreation 
locations in the canyon, climbers, and users of the Alpenbock Loop Trail. About 500 feet of the Alpenbock 
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Loop Trail would be removed to construct the gondola base station but would be realigned as part of the 
construction. 

The base station would be designed to include about 95 parking spaces to provide continued access for 
these users including users of the Alpenbock Loop Trail. Some of the parking spaces would be marked for 
Alpenbock Loop Trailhead users only. Because trail access would be maintained, there would be no 
negative impact to access. However, some people who are using the Alpenbock Loop Trail, using other 
trails, climbing in the lower canyon, or otherwise recreating in Little Cottonwood Canyon might feel that the 
gondola system (towers and cabins) detracts from their views of the scenic Little Cottonwood Canyon. The 
negative impact to the viewshed might be considered by some recreationists as a reduced outdoor 
recreation experience. 

The gondola system would not require any recreation areas to be closed; it would not be constructed on any 
trailheads or otherwise limit recreation access. The area immediately around each tower base would be 
fenced to preclude unauthorized access, but the fence would not restrict use around the towers. The first 
tower at the bottom of Little Cottonwood Canyon would be placed on a trail developed by the USDA Forest 
Service and the Salt Lake City Climbers Alliance (Alpenbock Loop Trail, West Leg). To maintain the function 
of the trail, it would be relocated around the tower. The gondola would operate through popular climbing 
areas in the lower canyon. Although no specific climbing areas or boulders would be directly impacted, the 
visual intrusion and potential startle effect of a gondola cabin to climbers might reduce their climbing 
experience. 

The gondola would operate all year. Gondola cabins would pass over the Tanners Flat Campground, and 
there would be cables over the campground. Campground users might feel that these elements reduce the 
quality of the natural environment they would expect in a camping experience and might have privacy 
concerns about gondola cabins passing overhead. 

To better estimate gondola noise levels, UDOT conducted noise monitoring at the Snowbird Tram tower 1. 
The monitoring showed that the average noise level below the tower was about 50 dBA (HDR 2020). 
Therefore, UDOT expects that the noise levels from the gondola would be about 50 dBA (similar to a quiet 
office environment), or less than the noise generated by vehicles on S.R. 210 (average of 52 dBA and a 
measured noise level of 59 dBA at the entrance of Tanners Flat Campground; for more information, see 
Chapter 11, Noise) or the nearby Little Cottonwood Creek. 

With Gondola Alternative A, an angle station would be located about 1,000 feet from the Tanners Flat 
Campground. The noise level at a 225-foot distance from the gondola base station during operation is 
predicted to be 57 dBA (USDA Forest Service and Placer County 2015). For every doubling of distance, 
the sound level decreases by 6 decibels (dB). Therefore, UDOT expects the angle station noise level to be 
less than 50 dBA at Tanners Flat Campground, which is below the noise levels of the existing S.R. 210 or 
Little Cottonwood Creek. If gondola noise is combined with roadway noise, the noise level could increase by 
1 to 2 dBA, which is not detectable to human hearing. To minimize impacts to campers, the gondola would 
not operate during the Tanners Flat Campground quiet hours of 10 PM to 7 AM. 

During construction of the gondola system, there would be temporary traffic delays during the summer 
construction seasons for those wanting to recreate in Little Cottonwood Canyon. In addition, there would be 
elevated noise levels from construction equipment. Although the travel delays and noise impacts from 
construction would be temporary, the impacts could reduce recreationists’ outdoor experience in Little 
Cottonwood Canyon. 
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Tolling 
With Gondola Alternative A, tolling would be limited to the upper part of Little Cottonwood Canyon serviced 
by the gondola, so recreation areas below Snowbird Entry 1 would have the same winter access as existing 
conditions. Backcountry skiers might feel that the toll would negatively impact access to the upper part of 
Little Cottonwood Canyon since the gondola service would service the resorts only, causing backcountry 
skiers who use the gondola to walk greater distances to access trails. 

4.4.4.2.3 Community Facilities 
Gondola Alternative A would not impact any community facilities. 

4.4.4.2.4 Public Safety 
Gondola Alternative A would not impact any emergency service providers or change emergency service 
response times. The gondola system would follow all safety requirements regarding public safety. 

The gondola cabins would operate near the Granite Mountain Records Facility and Perpetual Storage. 
These are secured facilities, and overflight by the gondola cabins would make them more visible to 
the public. Potential mitigation to minimize impacts includes lowering tower height below the entrance. 

4.4.4.2.5 Utilities 
The impacts to utilities from Gondola Alternative A would be temporary and would occur during construction. 
The construction contractor would contact local businesses and residences if any temporary loss of service 
is required during construction. 

4.4.4.2.6 Property Impacts 
With Gondola Alternative A, there would be no residential or business relocations along S.R. 210 from North 
Little Cottonwood Road to the town of Alta. Section 4A.3, Gondola Alternatives, in Appendix 4A, Property 
Impacts, provides a summary of strip takes by property. 

4.4.4.3 Mobility Hubs Alternative 
The impacts from the mobility hubs with Gondola Alternative A would be the same as with the Enhanced 
Bus Service Alternative. 

4.4.4.4 Avalanche Mitigation Alternatives 
The impacts from the avalanche mitigation measures with Gondola Alternative A would be the same as with 
the Enhanced Bus Service Alternative. 

4.4.4.5 Trailhead Parking Alternatives 
The impacts from the trailhead parking alternatives with Gondola Alternative A would be the same as with 
the Enhanced Bus Service Alternative. 
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4.4.4.6 No Winter Parking Alternative 
The impacts from the No Winter Parking Alternative with Gondola Alternative A would be the same as with 
the Enhanced Bus Service Alternative. 

4.4.5 Gondola Alternative B (Starting at La Caille) 
This section describes the impacts to the social environment from Gondola Alternative B, which includes a 
gondola alignment from La Caille to the Snowbird and Alta ski resorts, improvements to the Wasatch 
Boulevard segment of S.R. 210, two mobility hubs, avalanche mitigation alternatives, trailhead parking 
alternatives, and the No Winter Parking Alternative. 

4.4.5.1 S.R. 210 – Wasatch Boulevard 
The impacts from the Wasatch Boulevard alternatives with Gondola Alternative B would be the same as with 
the Enhanced Bus Service Alternative. 

4.4.5.2 S.R. 210 – North Little Cottonwood Road to Alta 
The community and property impacts from Gondola Alternative B from North Little Cottonwood Road to the 
town of Alta would be the same as from Gondola Alternative A except for the additional 0.75 mile from the 
Little Cottonwood Canyon park-and-ride lot to the gondola base station at La Caille. 

The Gondola Alternative B base station and alignment would be adjacent to several residential 
developments. The natural views that residents have would be disrupted by the gondola infrastructure. With 
the gondola passing near their houses, residents would feel an intrusion and loss of privacy from gondola 
riders looking down onto their yards and homes. For many residents, the impact would be in direct conflict 
with their reason for living near the entrance to Little Cottonwood Canyon. 

The Gondola Alternative B base station would be adjacent to existing residential developments. The 
increased traffic to the base station as well the operation (noise and view) of the gondola system could 
reduce the quality of life of some residents since it would disrupt the natural setting of the area and its rural 
nature. However, some residents who recreate in Little Cottonwood Canyon might see the location as a 
benefit because they would live within walking distance of the station. 

Gondola Alternative B would require no residential or business relocations along S.R. 210 from North Little 
Cottonwood Road to the town of Alta and would not affect community facilities or utilities compared to 
current conditions. 
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4.4.5.3 Mobility Hubs Alternative 
With Gondola Alternative B, the mobility hubs at the gravel pit and 9400 South and Highland Drive would 
require about 600 and 400 parking spaces, respectively. This is less than the number proposed with the 
enhanced bus service alternatives and Gondola Alternative A of 1,500 parking spaces at the gravel pit and 
1,000 parking spaces at 9400 South and Highland Drive. The fewer number of parking spaces at these two 
locations would not reduce the construction footprint of the parking structures but would reduce the height 
from three to four stories to two to three stories at the gravel pit and from three to four stories to two stories 
at 9400 South and Highland Drive. Because the construction footprint would be the same, the community 
and property impacts from the mobility hubs with Gondola Alternative B would be the same as with the 
Enhanced Bus Service Alternative. 

The analysis of the 1,500-space parking structure at the Gondola Alternative B base station is included in 
Section 4.4.5.2, S.R. 210 – North Little Cottonwood Road to Alta. 

4.4.5.4 Avalanche Mitigation Alternatives 
The impacts from avalanche mitigation measures with Gondola Alternative B would be the same as with the 
Enhanced Bus Service Alternative. 

4.4.5.5 Trailhead Parking Alternatives 
The impacts from the trailhead parking alternatives with Gondola Alternative B would be the same as with 
the Enhanced Bus Service Alternative. 

4.4.5.6 No Winter Parking Alternative 
The impacts from the No Winter Parking Alternative with Gondola Alternative B would be the same as with 
the Enhanced Bus Service Alternative. 

4.4.6 Cog Rail Alternative (Starting at La Caille) 
This section describes the community and property impacts of the Cog 
Rail Alternative, which includes a cog rail alignment from La Caille to the 
Snowbird and Alta ski resorts, improvements to the Wasatch Boulevard 
segment of S.R. 210, improvements to the segment of S.R. 210 on North 
Little Cottonwood Road, two mobility hubs, avalanche mitigation 
alternatives, trailhead parking alternatives, and the No Winter Parking 
Alternative. 

4.4.6.1 S.R. 210 – Wasatch Boulevard 
The community and property impacts from the Imbalanced-lane 
Alternative and the Five-lane Alternative with the Cog Rail Alternative 
would be the same as with the Enhanced Bus Service Alternative. 

What are cog rail base and 
terminal stations? 

As used in this chapter, the term 
terminal station refers to the first 
and last stations on a passen-
ger’s cog rail trip. Passengers 
board and disembark the cog rail 
vehicles at the terminal stations. 

The base station is the terminal 
station at the bottom of the 
canyon, and a destination station 
is a terminal station at the top of 
the canyon. 



 

 June 2021 
4-46 Utah Department of Transportation 

4.4.6.2 S.R. 210 – North Little Cottonwood Road to Alta 

4.4.6.2.1 Neighborhood and Community Cohesion 

Local Impacts 
For residents along S.R. 210, the Cog Rail Alternative would not change the S.R. 210 road alignment or the 
number of travel lanes for personal vehicles. The addition of a cog rail alignment on the north side of 
S.R. 210 would not further divide the community. Homes along North Little Cottonwood Road and S.R. 210 
in Little Cottonwood Canyon are mainly on the south side of S.R. 210, so the additional widening for the cog 
rail alignment would not further divide neighborhoods. Therefore, there would be no change to neighborhood 
or community cohesion with the Cog Rail Alternative. 

Regional Impacts 
The regional impacts from the Cog Rail Alternative from North Little Cottonwood Road to the town of Alta 
would be the same as from the Enhanced Bus Service Alternative. 

4.4.6.2.2 Quality of Life 
The cog rail base station at La Caille would be adjacent to existing residential developments. The increased 
traffic to the base station as well as the operation of the base station (noise and view) could reduce the 
quality of life for some residents since the base station would disrupt the natural setting of the area and its 
rural nature. However, some residents who recreate in Little Cottonwood Canyon might see the base 
station’s location as a benefit because they would live within walking distance of the station. 

The proposed cog rail system would include an operations and maintenance facility at the existing Little 
Cottonwood Canyon park-and-ride lot (at the intersection of S.R. 209 and S.R. 210). The facility would allow 
cog rail service, fueling, and administrative offices. The lighting at the facility, the noise, and the visual 
impact would be seen as a reduction to the quality of life for residents of the Granite Community. The facility 
would be about 250 feet from the nearest residential property. 

The cog rail would operate on the north side of S.R. 210 in Little Cottonwood Canyon. For residents of Little 
Cottonwood Canyon, the cog rail system could be seen as a reduction in their quality of life because of the 
increase in noise levels from operations and the additional visual impact of the slope cuts and retaining walls 
required to construct the cog rail system. 

For residents along S.R. 210, the Cog Rail Alternative would not change the S.R. 210 road alignment or the 
number of travel lanes for personal vehicles. During the winter, there would be a reduction in vehicle traffic 
of about 365 personal vehicles per hour during peak periods and a reduction in personal vehicles of about 
30% during the entire day. The reduction in personal vehicle use and improved mobility would reduce 
vehicle backups in residential communities at the entrance to Little Cottonwood Canyon, which would benefit 
residents’ overall quality of life by improving access to and from their homes during busy ski days. 

During the winter, many canyon users who do not want to pay a toll would take the cog rail instead of using 
their personal vehicles, which some might see as a benefit while others might see as a negative impact. 
Overall, there would be little change to the quality of life for those who recreate in Little Cottonwood Canyon. 
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The Cog Rail Alternative would have de minimis impacts to Little Cottonwood Creek as a primary drinking 
water source, so this alternative would not change the quality-of-life aspect that the water provides to users. 
See Chapter 12, Water Resources, for more information about the expected impacts to the Little 
Cottonwood Canyon watershed including Little Cottonwood Creek as a drinking water source. 

4.4.6.2.3 Recreation Resources 

Cog Rail Alignment 
The cog rail alignment on the north side of S.R. 210 would be seen as a barrier to those who want to access 
National Forest System lands on the north side of the road. Crossing the rail alignment would be allowed 
only at specific recreation areas such as the Alpenbock (Little Cottonwood Canyon park-and-ride lot), Gate 
Buttress, Grit Mill, and Lisa Falls Trailheads. As part of the cog rail design, these trailheads and parking 
areas would be reconstructed to include restroom facilities and designated parking areas. The overall 
access to the Gate Buttress and Lisa Falls Trailheads would be improved compared to existing conditions, 
and the Grit Mill and Alpenbock Trailheads would provide the same benefits as under the current conditions. 
During the final design process and in coordination with the USDA Forest Service, UDOT might identify 
other locations where pedestrians would be allowed to cross the cog rail alignment, such as to access the 
Tanners backcountry ski and climbing area and the Maybird Slide climbing area. Without access across the 
cog rail alignment, these areas would no longer be available for recreation use. 

The cog rail operations and maintenance facility would be in the existing 160-parking-space Little 
Cottonwood Canyon park-and-ride lot, which also provides parking access to the Alpenbock Loop Trail. The 
park-and-ride lot would be reconstructed with about the same number of parking spaces as current 
conditions, so the current use of this parking area and trail access would not change. 

Climbers who use the lower part of Little Cottonwood Canyon to recreate would have less access to 
climbing areas. Currently, climbers use many of the pullouts along S.R. 210 to access trails or climbing 
boulders. With the Cog Rail Alternative, any parking access on the north side of S.R. 210 would be limited to 
the Little Cottonwood Canyon park-and-ride, the Gate Buttress and Grit Mill Trailheads, and trails that 
connect these trailheads to the climbing resources. Because trail access would be maintained at the main 
trailheads, access would not be reduced. However, some people who are using the trails or otherwise 
recreating in Little Cottonwood Canyon might feel that the operations and maintenance facility and cog rail 
alignment detract from their views of scenic Little Cottonwood Canyon. 

As a result of adding the cog rail alignment, some boulders used by climbers adjacent to S.R. 210 would be 
removed, or the rail alignment would be adjacent to the boulders (within 15 feet or less). These boulders are: 

x Parking Lot West – removed 
x Bathroom Boulder – removed 
x Off-width Boulder – removed 
x Beer Can Cave – removed 
x Goldy – removed 
x Two unnamed boulders near canyon entrance 

– removed 
x Secret Garden – removed 

x All Thumbs – removed 
x Cabbage Patch – removed 
x 5 Mile – removed 
x Syringe – within 15 feet 
x Stick – removed 
x The Glen – removed 
x Snowbird Boulders – no access  
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As a result of adding the cog rail alignment, segments of some existing and planned climbing trails would be 
affected. Except for the Alpenbock Loop Trail, these trails are not formal USDA Forest Service trails but 
rather trails built by the Salt Lake City Climbers Alliance that are on both private and public land. The 
following segments of named existing and planned trails would be removed: 

x Alpenbock Loop – 1,744 feet 
x 5 Mile Boulder – 200 feet 
x Gate Buttress – 112 feet 
x The Fin – 116 feet 
x 5 Mile Boulder to The Fin Connector (planned trail) – 757 feet 
x The Hill and Gate Buttress Connector (planned trail) – 1,081 feet 
x Black Peeler (planned trail) –146 feet 
x Bonneville Shoreline Trail (planned trail) – 395 feet 

In addition to the existing named trails, about 5,625 feet of informal trails as identified by the Salt Lake City 
Climbers Alliance would be removed as a result of constructing the cog rail alignment. To reduce impacts to 
the trails, UDOT would realign any existing named trails at the time of construction to maintain trail 
connectivity. 

The visual impacts of additional slope cuts and retaining walls with the cog rail alignment would detract from 
recreationists’ views of the scenic Little Cottonwood Canyon. The negative impact to the viewshed could be 
considered by some recreationists as a negative impact to their outdoor recreation experience. 

Construction of the cog rail system would occur mostly during the summer. Construction of the cog rail 
tracks along S.R. 210 in Little Cottonwood Canyon could result in traffic delays, which could delay those who 
want to recreate in the canyon. There would also be increased noise levels from the construction equipment. 
The road closures and increased construction noise would be temporary during the 2-to-3-year construction 
period. 

The cog rail system would result in increased winter use of the recreation facilities at the Snowbird and Alta 
ski resorts. The improved access to the ski resorts would generally improve the skier experience in getting to 
the resorts. For the potential induced impacts to skier use caused by the Cog Rail Alternative, see 
Chapter 20, Indirect Effects. 

Tolling 
The impacts of tolling to recreation with the Cog Rail Alternative would be the same as with the Enhanced 
Bus Service Alternative. 

4.4.6.2.4 Community Facilities 
There would be no impacts to community facilities from the Cog Rail Alternative. 

4.4.6.2.5 Public Safety 
With the Cog Rail Alternative, a consistent 8-foot-wide roadway shoulder would be constructed on the north 
side of S.R. 210 between the roadway travel lane and the cog rail alignment. The 8-foot-wide shoulder 
would provide room for snow storage in the winter but could also be used by vehicles to pull off the road 
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during an emergency. Any parking restrictions would be consistent with the trailhead parking alternatives 
(see Section 4.4.2.5, Trailhead Parking Alternatives). The extra roadway width could also be used by 
emergency vehicles to move around vehicles that are stopped. In addition, if accident occurs, vehicles would 
have room to maneuver around the incident, which would reduce backups that currently occur with incidents 
on S.R. 210 in Little Cottonwood Canyon. 

During the summer, the wider shoulder could be used by cyclists, which would be a safety benefit compared 
to existing conditions in which cyclists and pedestrians must share the vehicle travel lane in certain parts of 
the canyon that have no or minimal shoulders. 

4.4.6.2.6 Utilities 
With the Cog Rail Alternative, impacts to utilities would be temporary and would occur during construction. 
The construction contractor would contact local businesses and residences if any temporary loss of service 
is required during construction. 

In general, utilities were considered to be affected if the utility would need to be relocated (that is, lowered 
farther into the ground or moved to the edge of the new roadway). S.R. 210 from North Little Cottonwood 
Road to the town of Alta has numerous utilities in or adjacent to the roadway. The utilities would be replaced 
in the same general location as the existing utilities to reduce impacts to the adjacent land. The impact to 
these utilities (including communication, gas, water, sewer, electrical, and storm drainage) would be 
determined by UDOT by working with local jurisdictions and utility providers during the final design of the 
Selected Alternative. Impacts to these utilities can often be avoided during final design. UDOT would 
continue to communicate with local jurisdictions and utility providers throughout the project to minimize 
service disruptions. 

4.4.6.2.7 Property Impacts 
For this analysis, the numbers of relocations, potential relocations, and strip takes were calculated from Salt 
Lake County records of property data as of July 2019. With the Cog Rail Alternative, there would be no 
residential or business relocations on S.R. 210 from North Little Cottonwood Road to the town of Alta. 
Section 4A.4, Cog Rail Alternative, in Appendix 4A, Property Impacts, provides a summary of strip takes 
by property. 

4.4.6.3 Mobility Hubs Alternative 
The community and property impacts from the mobility hubs with the Cog Rail Alternative would be the 
same as with Gondola Alternative B. The analysis of the 1,500-space parking structure at the cog rail base 
station at La Caille is included in Section 4.4.6.2, S.R. 210 – North Little Cottonwood Road to Alta. 

4.4.6.4 Avalanche Mitigation Alternatives 
The community and property impacts from the avalanche mitigation alternatives with the Cog Rail 
Alternative would be the same as with the Enhanced Bus Service Alternative with the exception of the 
impacts from the two additional snow sheds. These snow sheds would be constructed in the upper canyon 
between the west- and east-end connections of the Alta Bypass Road to S.R. 210 to minimize avalanche 
risk to the cog rail system. 
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The snow sheds for the cog rail alignment in the upper canyon would not change local or regional 
community cohesion. Family and friends would still be able to gather and recreate in Little Cottonwood 
Canyon during the summer. In addition, the shared community values for recreation in Little Cottonwood 
Canyon would not change. The proposed snow sheds would not affect access to the existing formal USDA 
Forest Service trailheads in Little Cottonwood Canyon, but they would limit access to the Main Hellgate, 
Towers, and East Hellgate climbing areas. Since parking is currently not allowed during the winter in the 
locations of the snow sheds because of the avalanche risk, the snow sheds would not change winter 
backcountry use. 

The visual impact of the snow sheds could reduce the quality of life for some users of Little Cottonwood 
Canyon and residents because of the visible encroachment of another constructed element in the natural 
landscape outside the developed areas at the top of the canyon (the ski resorts and the town of Alta). Little 
Cottonwood Canyon is a scenic byway, and many visitors access the canyon for sightseeing. Introducing 
another constructed element could reduce the quality of life for some people sightseeing or recreating in the 
canyon. The upper-canyon snow shed would be more visible to residents in Little Cottonwood Canyon, and 
the additional constructed element in their view might reduce their quality of life. 

The two additional snow sheds would cover the cog rail alignment only, not the road, and therefore would 
not change pedestrian and cyclist access along S.R. 210. Construction of the snow sheds would occur 
during the summer. Construction adjacent to S.R. 210 in Little Cottonwood Canyon could result in traffic 
delays, which would cause some delays to canyon users. The traffic delays would be temporary during the 
1-to-2-year construction period. 

4.4.6.5 Trailhead Parking Alternatives 
With the Cog Rail Alternative, the Gate Buttress, Grit Mill, and Lisa Falls Trailheads would be reconstructed 
as part of the cog rail design. Only the White Pine and Bridge Trailheads would be reconstructed as part of 
the Trailhead Improvements and No S.R. 210 Roadside Parking within ¼ Mile of Trailheads Alternative and 
the Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 Intersection to Snowbird 
Entry 1 Alternative. 

4.4.6.5.1 Trailhead Improvements and No S.R. 210 Roadside Parking within ¼ Mile of 
Trailheads Alternative 

This alternative, including the trailheads improved as part of the cog rail design, would reduce the number of 
currently available trailhead parking spaces in Little Cottonwood Canyon from 528 to 511 (see Table 4.4-1 
above, Total Parking Spaces from S.R. 209/S.R. 210 to Snowbird Entry 1 by Trailhead Alternative). The 
overall impacts to community values and recreation would be the same as with the Enhanced Bus Service 
Alternative. 

4.4.6.5.2 Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative 

This alternative, including the trailheads improved as part of the cog rail design, would reduce the number of 
currently available parking spaces from 528 to 221 (see Table 4.4-1 above, Total Parking Spaces from 
S.R. 209/S.R. 210 to Snowbird Entry 1 by Trailhead Alternative). The overall impacts to community values 
and recreation would be the same as with the Enhanced Bus Service Alternative. 
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4.4.6.5.3 No Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative 

This alternative, including the trailheads improved as part of the cog rail design, would reduce the number of 
currently available parking spaces from 528 to 114 (see Table 4.4-1 above, Total Parking Spaces from 
S.R. 209/S.R. 210 to Snowbird Entry 1 by Trailhead Alternative). The overall impacts to community values 
and recreation would be similar to those with the Enhanced Bus Service Alternative except that there would 
be 15 additional parking spaces with the Cog Rail Alternative. The 15 additional parking spaces would be a 
slight improvement for those who want to recreate in Little Cottonwood Canyon. 

4.4.6.6 No Winter Parking Alternative 
The community and property impacts from the No Winter Parking Alternative with the Cog Rail Alternative 
would be the same as with the Enhanced Bus Service Alternative. 

4.4.7 Mitigation Measures 
4.4.7.1 Recreation 

4.4.7.1.1 S.R. 210 – North Little Cottonwood Road to Alta 

Enhanced Bus Service Alternative 
No mitigation measures are proposed. 

Enhanced Bus Service in Peak-period Shoulder Lane Alternative 
During construction of the peak-period shoulder lanes, access to recreation in Little Cottonwood Canyon 
would be restricted in specific locations. UDOT will implement a public involvement program to inform 
recreational users of potential road and recreation site closures. 

Given the proximity of climbing boulders to S.R. 210, their use as a climbing resource could be diminished or 
eliminated. During the final design process for the Selected Alternative, UDOT will look at ways to minimize 
or avoid impacts to the climbing resources. If a climbing boulder needs to be removed for roadway or rail 
construction, UDOT will work with the construction contractor to determine whether the boulder can be 
moved to another location. If moving the boulder is possible, UDOT will coordinate with the USDA Forest 
Service to find a suitable location in Little Cottonwood Canyon. 

As a result of adding the peak-period shoulder lanes, some existing and planned trails used by climbers and 
hikers would be impacted by removing portions of the trail. To mitigate the impacts to the trails, UDOT will 
realign any existing named trails at the time of construction to maintain trail connectivity. If this alternative is 
selected, UDOT will work with the USDA Forest Service and other stakeholders in the design of the trails. 
Prior to construction, appropriate surveys for cultural resources and sensitive biological resources including 
wetlands will be conducted so that they can be avoided during trail construction. Once the trail designs are 
completed, additional environmental documentation might be required before construction. 

Access to the Tanners backcountry skiing area would be eliminated with no roadside parking, and the next 
available parking is at White Pine Trailhead about a mile away. UDOT would mitigate this impact by 
providing six winter parking spaces at the entrance to the Tanners Flat Campground area, as shown in 
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Figure 4.4-1. There are no cultural resources or important biological resources in the area of the proposed 
improvements. 

Figure 4.4-1. Mitigation for Elimination of Tanners Roadside Parking 

 

Avalanche Mitigation Alternatives 
During construction of the snow sheds, access to recreation in Little Cottonwood Canyon would be restricted 
in the area of snow shed construction. UDOT will implement a public involvement program to inform 
recreational users of potential road and recreation site closures. UDOT will also look at maintaining access 
to the White Pine North boulder area on the north side of S.R. 210 as part of the mid-canyon snow sheds 
and the Main Hellgate, Towers, and East Hellgate climbing areas as part of the upper-canyon snow sheds 
required for the Cog Rail Alternative. 

Trailhead Parking Alternatives 
During construction of the trailheads at Gate Buttress, Bridge, Lisa Falls, and White Pine, access to the 
trailheads could be restricted during construction. In coordination with the USDA Forest Service, UDOT will 
implement a public involvement program to inform recreational users of potential trailhead closures. For the 
trailhead parking alternatives that eliminate parking at the Tanners backcountry skiing area, UDOT will add 
parking at the entrance to the Tanners Flat Campground as shown in Figure 4.4-1 above. There are no 
cultural resources or important biological resources in the area of the proposed improvements 
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Gondola Alternatives 
The first tower at the bottom of Little Cottonwood Canyon (after the Little Cottonwood Canyon park-and-ride 
lot) and portions of the base station design would be placed on trails developed by the USDA Forest Service 
and the Salt Lake City Climbers Alliance (Alpenbock Trail, West Leg). To minimize impacts to the trails, the 
trails will be relocated around the tower, or if possible the tower location will be shifted to avoid the trail 
during the final design process. If a gondola alternative is selected, UDOT will work with the USDA Forest 
Service and other stakeholders to design the trails. Prior to construction, appropriate surveys for cultural 
resources and sensitive biological resources including wetlands will be conducted so that these resources 
can be avoided during trail construction. 

Cog Rail Alternative 
During construction of the cog rail system, access to recreation in Little Cottonwood Canyon would be 
restricted in specific locations. UDOT will implement a public involvement program to inform recreational 
users of potential road and recreation site closures. 

During the final design process and in coordination with the USDA Forest Service, UDOT might identify 
where pedestrians would be allowed to cross the cog rail alignment to access the Tanners backcountry 
skiing and climbing area, the Maybird Slide climbing area, and other locations as necessary. 

Given the proximity of climbing boulders to S.R. 210, their use as a climbing resource could be diminished or 
eliminated. During the final design process for the Selected Alternative, UDOT will look at ways to minimize 
or avoid impacts to the climbing resources. If a climbing boulder needs to be removed for construction, 
UDOT will work with the construction contractor to determine whether the boulder can be moved to another 
location. If moving the boulder is possible, UDOT will coordinate with the USDA Forest Service to find a 
suitable location in Little Cottonwood Canyon. 

As a result of the Cog Rail Alternative, some existing and planned trails used by climbers and hikers would 
be impacted by removing portions of the trail. To mitigate the impacts to the trails, UDOT will realign any 
existing named trails at the time of construction to maintain trail connectivity. If this alternative is selected, 
UDOT will work with the USDA Forest Service and other stakeholders to design the trails. Prior to 
construction, appropriate surveys for cultural resources and sensitive biological resources including 
wetlands will be conducted so that these resources can be avoided during trail construction. 

4.4.7.2 Property Impacts 
Property acquisitions will be completed according to the provisions of the federal Uniform Relocation 
Assistance and Real Property Acquisition Policies Act of 1970, as amended; the Utah Relocation Assistance 
Act, Utah Code, Section 57-12; and UDOT’s relocation guidelines (UDOT 2016). 
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4.4.7.3 Other Potential Mitigation Measures 

4.4.7.3.1 Gondola Alternatives 
Representatives with the Granite Mountain Records Facility were concerned that gondola users might be 
able to look into their secure facility. UDOT evaluated options to mitigate this concern including adding a 
gondola tower between towers 2 and 3. This additional tower would lower the view from the gondola cabins 
such that users could not see into the facility. The tower height of gondola tower 2 (Gondola Alternatives A 
and B) would be reduced from about 50 meters (164 feet) to 40 meters (131 feet). The new tower, which 
would be located just east of the entrance road to the facility, would be about 33 meters (108 feet) high. No 
sensitive biological resources, cultural resources, or recreation features are in the area of the proposed new 
tower. UDOT will further investigate this mitigation during final design if a gondola alternative is selected. 
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Chapter 5: Environmental Justice 

5.1 Introduction 
This chapter describes the existing conditions of low-income and/or 
minority populations in the environmental justice impact analysis area and 
the expected impacts to these populations from the project alternatives. 

Environmental justice is a term used to describe the fair and equitable 
treatment of minority and low-income people with regard to federally 
funded projects and activities. Fair treatment means that no minority 
and/or low-income population should be forced to shoulder a dispropor-
tionately high share of negative environmental effects. Fair treatment also 
includes meaningful involvement and opportunities for minority and low-
income people to participate in the decision-making process. 

Environmental Justice Impact Analysis Area. The environmental 
justice impact analysis area is focused on an area within 0.25 mile of 
State Route (S.R.) 210 from Fort Union Boulevard to the town of Alta and includes the proposed mobility 
hubs at the gravel pit and the park-and-ride lot at 9400 South and Highland Drive. This is the area that, 
based on the traffic evaluation (see Chapter 7, Traffic and Transportation), would likely experience most of 
the project-related impacts from construction and changes in traffic patterns and access. The traffic 
evaluation shows that most changes in travel patterns would occur close to the project alternatives. These 
changes could affect how environmental justice communities use transportation to access schools, 
recreation resources, and community service providers. In addition, the environmental justice analysis 
evaluates how tolling could affect all users (local, regional, and national) of S.R. 210. 

5.2 Regulatory Setting 

5.2.1 Executive Order 12898 on Environmental Justice 
Executive Order 12898, Federal Actions to Address Environmental 
Justice in Minority Populations and Low-income Populations, was signed 
by President Bill Clinton on February 11, 1994. The executive order 
directs federal agencies to take the appropriate and necessary steps to 
identify and address disproportionately high and adverse effects of federal 
projects on the health or environment of minority and low-income 
populations to the greatest extent practicable and permitted by law. 

The Executive Order also directs each federal agency to develop an 
agency-wide environmental justice strategy, which must address data-
collection requirements, public participation, and other issues. The Executive Order reinforces Title VI of the 

What is the environmental 
justice impact analysis area? 

The environmental justice impact 
analysis area is focused on an 
area within 0.25 mile of S.R. 210 
from Fort Union Boulevard to the 
town of Alta and includes the 
proposed mobility hubs at the 
gravel pit and the park-and-ride 
lot at 9400 South and Highland 
Drive.  

What is environmental 
justice? 

Environmental justice is a term 
used to describe the fair and 
equitable treatment of minority 
and low-income people with 
regard to federally funded 
projects and activities. 
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Civil Rights Act of 1964, which states, “No person in the United States shall, on the ground of race, color, or 
national origin, be excluded from participation in, be denied the benefits of, or be subjected to discrimination 
under any program or activity receiving federal financial assistance.” This analysis has been completed in 
compliance with Title VI of the 1964 Civil Rights Act and Executive Order 12898. 

5.2.2 Implementation of Executive Order 12898 
To address the presidential Executive Order, the U.S. Department of Transportation issued its own 
environmental justice order in April 1997. This order was updated in May 2012. On June 14, 2012, the 
Federal Highway Administration (FHWA) issued Order 6640.23a, which established FHWA’s policies and 
procedures for complying with its obligations under the Executive Order (FHWA 2012). In Order 6640.23a, 
FHWA defines low-income and minority populations as follows: 

x A minority is any person belonging to any of the following five groups: Black, Hispanic or Latino, 
Asian American, Native Hawaiian and other Pacific Islander, and American Indian and Alaskan 
Native. 

x A minority population is any readily identifiable groups of minority persons who live in geographic 
proximity, and, if circumstances warrant, geographically dispersed or transient persons (such as 
migrant workers or Native Americans) who will be similarly affected by a proposed FHWA program, 
policy, or activity. 

x Low-income means a household or median income at or below the poverty thresholds defined by the 
U.S. Department of Health and Human Services. 

x A low-income population is any readily identifiable group of low-income persons who live in 
geographic proximity, and, if circumstances warrant, geographically dispersed or transient persons 
who would be similarly affected by a proposed FHWA program, policy, or activity. 

In December 2011, FHWA issued guidance for addressing environmental justice under the National 
Environmental Policy Act (NEPA) (FHWA 2011). This Environmental Impact Statement (EIS) used the 
guidance to evaluate environmental justice populations. FHWA does not provide specific thresholds or 
percentages for identifying environmental justice populations but instead suggests using local U.S. Census 
data and other available information to identify environmental justice populations for each project. 

The Council on Environmental Quality (CEQ) oversees compliance with the Executive Order and provides 
guidance on its implementation (CEQ 1997). CEQ recommends using an appropriate geographic scale for 
the demographic data used in the analysis and contacting entities that could have more local or recent data. 
Also, CEQ notes that, due to cultural distinctions among environmental justice populations, a project could 
have different effects on different populations. 

FHWA’s Order 6640.23a provides direction for determining whether low-income and minority populations 
are present and for determining whether those populations would experience disproportionately high and 
adverse impacts as a result of a project. It also provides direction regarding the findings that would need to 
be made if the project would cause disproportionately high and adverse impacts to low-income and/or 
minority populations. 
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5.3 Affected Environment 

5.3.1 Methodology  
The following data sources support the environmental justice analysis: 

x U.S. Census Bureau, Summary File, 2015–2019 American 
Community Survey (ACS): provides income and minority data at 
the census block group level for Salt Lake County (U.S. Census 
Bureau 2020) 

x National Center for Education Statistics (see Sections 5.3.4.1.2 
and 5.3.4.2.2, Student Data) 

The ACS is conducted every year; however, the most recent information 
concerning minority and low income data is from 2019 estimates. 
Information regarding low-income and minority students was collected 
from the National Center for Education Statistics for the 2017–2018 
school year. 

The Utah Department of Transportation (UDOT) compared data obtained 
from census block groups in the environmental justice impact analysis area to the overall average 
percentage of minority and low-income populations in Salt Lake County to determine whether higher 
percentages of minority and low-income populations would be affected by the project alternatives. 
Additionally, UDOT contacted Cottonwood Heights City, Sandy City, and the Town of Alta to help identify 
any concentrations of low-income and minority populations. 

5.3.2 Public Outreach 
UDOT conducted extensive general public outreach for the S.R. 210 Project starting in March 2018. The 
public outreach process was structured and implemented to ensure that all relevant factors were considered, 
factors including the affected community’s concerns and issues related to the project’s purpose and need, 
alignment and engineering solutions, social impacts, environmental impacts, economic effects, and other 
topics of concern to the community. 

Several methods for engagement were used to provide multiple avenues for receiving public guidance. 
Specific activities included meetings with key stakeholder groups, public open-house meetings, community 
and city council presentations, press releases and informational flyers, and other web and online engagement. 

These efforts were focused on the overall environmental justice impact analysis area and allowed UDOT to 
better understand the concerns of local residents as well as the demographics of the area. More information 
regarding these public outreach efforts is included in Chapter 27, Public and Agency Consultation and 
Coordination. Public outreach will continue through the development of the EIS and future construction 
phases. During the outreach efforts, UDOT did not identify any community facilities that are of unique 
importance to minority and/or low-income populations in the impact analysis area. 

What are census tracts, 
blocks, and block groups? 

Census data are reported for 
larger geographic areas called 
census tracts and smaller areas 
within the census tracts called 
blocks. A block group is a cluster 
of census blocks having the 
same first digit of their four-digit 
identifying numbers within a 
census tract. The block group is 
the smallest geographic unit for 
which the U.S. Census Bureau 
tabulates 100% data. 
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5.3.3 Other Outreach 
UDOT contacted and interviewed representatives from Cottonwood Heights City, Sandy City, and the Town 
of Alta. These communities did not identify low-income or minority areas, service providers, or housing near 
the proposed alternative improvements. 

5.3.4 Environmental Justice Populations 
5.3.4.1 Low-income Populations 

5.3.4.1.1 Census Data 
According to FHWA (2012), a “low-income” person is defined as “a person whose household income is at or 
below the [U.S.] Department of Health and Human Services poverty guidelines.” To analyze low-income 
populations, UDOT reviewed ACS 2015–2019 5-year estimate data. 

The 2020 ACS 5-year estimates indicate that, of the eight block groups in the environmental justice impact 
analysis area that contain residents, none has a higher percentage of low-income individuals than the Salt 
Lake County average (8.8%) (Table 5.3-1). Overall, the majority of the households in the impact analysis 
area are above the poverty level.  

Table 5.3-1. Low-income Population by Block Group 

Area 

Total 
Households 

Households below 
 Federal Poverty Level 

Number Percent 
of Total 

Utah 977,313 94,430 9.7% 
Salt Lake County 374,820 33,141 8.8% 
Alta (town) 83 2 2.4% 
Cottonwood Heights 12,937 700 5.4% 
Sandy 31,388 1,718 5.5% 
Block group 1 in census tract 1101.02 371 2 0.5% 
Block group 2 in census tract 1101.02 606 0 0.0% 
Block group 3 in census tract 1101.02 595 18 3.0% 
Block group 3 in census tract 1110.02 516 0 0.0% 
Block group 1 in census tract 1113.02 690 35 5.1% 
Block group 4 in census tract 1113.02 424 36 8.5% 
Block group 1 in census tract 1113.04 460 0 0.0% 
Block group 2 in census tract 1113.04 817 27 3.3% 
All block groups in analysis area 4,479 118 2.6% 
Source: U.S. Census Bureau 2020, 2015–2019 5-Year Estimates, Table B17017: 
Poverty Status in the Past 12 Months by Household Type by Age of Householder 
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Figure 5.3-1 shows the location of the block group (block group 4 in census tract 1113.02) that has the 
highest percentage of low-income households in the environmental justice impact analysis area, which is still 
lower than the Salt Lake County average. This block group is located on the west side of S.R. 210 in an area 
bounded by the following routes: Fort Union Boulevard to the north, 3500 East to the east, Bengal Boulevard 
to the south, and Silver Fork Drive to the west. This block group is about 0.20 mile west of S.R. 210. 

In addition to reviewing the census data, UDOT asked Cottonwood Heights City staff about low-income 
populations, housing, and providers. The city staff did not identify any concentrations of low-income 
populations, and no low-income housing or providers are present in the impact analysis area (Cottonwood 
Heights City 2018). 

Data for low-income households were also analyzed for the four block groups adjacent to the park-and-ride 
lot at 9400 South and Highland Drive. Of these four block groups, the one with the highest percentage of 
low-income households had a percentage of 5.8%, which is below the Salt Lake County average of 8.8% but 
slightly above the city of Sandy average of 5.5%. 

5.3.4.1.2 Student Data 
Students are eligible for reduced-price lunches when their parents’ income is 185% or less of the U.S. 
Department of Health and Human Services’ poverty guidelines, and they are eligible for free lunch when 
their parents’ income is 130% or less of these guidelines. The average percentage of students receiving 
reduced-price or free lunches in Salt Lake County is 41% (NCES 2019). At one school (Goldminer’s 
Daughter in the town of Alta) within 0.25 mile of the environmental justice impact analysis area, no students 
receive free or reduced-price lunches, so the school does not offer food services. The Goldminer’s Daughter 
school is for grades 1 through 8 and reported a total of eight students. The school is located in a room of the 
Goldminer’s Daughter Lodge and is operated as a satellite of Granite Elementary. 

Although other schools are greater than 0.5 mile from S.R. 210 (Canyon View Elementary, Granite 
Elementary, and Butler Junior High), they would have students from the impact analysis area. However, all 
of the schools reported a percentage of students receiving free or reduced-price lunches that was lower than 
the Salt Lake County average of 41% (Canyon View Elementary at 25%, Granite Elementary at 16%, and 
Butler Junior High at 33%). 

5.3.4.1.3 Recreation Use 
During the scoping process and other public involvement opportunities provided to the public, no recreation 
areas were identified by the public, local city officials, or the U.S. Department of Agriculture (USDA) Forest 
Service that were noted as being more popular with low-income populations than with the general 
population. 
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Figure 5.3-1. Low-income Households by Block Group 
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5.3.4.2 Minority Populations 

5.3.4.2.1 Census Data 
A minority population is any readily identifiable group of minority persons who live in a geographic proximity 
and, if circumstances warrant, geographically dispersed/transient persons (such as migrant workers or 
Native Americans) who would be similarly affected by a proposed FHWA program, policy, or activity. 

A minority is a person who is Black, Hispanic, Asian American, or American Indian or Alaska Native (FHWA 
Order 6640.23). Hispanic or Latina/Latino heritage is considered an ethnicity rather than a racial category in 
census data; therefore, to avoid double-counting, the minority population is calculated by subtracting 
persons who are White only (not Hispanic) from the total population. 

Minority populations are identified in census blocks where the percentage of minority persons exceeds the 
average percentage of minority persons in Salt Lake County. The percentage of the minority population in 
Salt Lake County is 28.9% at the U.S. Census block level; therefore, this analysis focuses on census block 
groups where the percentage of the minority population is at or above 28.9%. 

Minority populations were identified using U.S. Census data at the block group level. The block group is the 
smallest geographic unit for which the U.S. Census Bureau tabulates 100% data. Of the eight block groups 
in the environmental justice impact analysis area that contain residents, none of these block groups has a 
percentage of minority residents that exceeds the county average (Table 5.3-2). 

Table 5.3-2. Percentages of Minority Residents by Block Group 

Area 

Total 
Population 

Minority Populationa 

Number Percent 
of Total 

Utah 3,096,848  671,201  21.7% 
Salt Lake County 1,133,646  328,171  28.9% 
Alta (town) 398  103  25.9% 
Cottonwood Heights 34,036  4,182  12.3% 
Sandy 96,127  15,366  16.0% 
Block group 1 in census tract 1101.02 1,275  136  10.7% 
Block group 2 in census tract 1101.02 1,543  131  8.5% 
Block group 3 in census tract 1101.02 1,498  138  9.2% 
Block group 3 in census tract 1110.02 1,637  246  15.0% 
Block group 1 in census tract 1113.02 1,647  79  4.8% 
Block group 4 in census tract 1113.02 1,540  407  26.4% 
Block group 1 in census tract 1113.04 1,257  122  9.7% 
Block group 2 in census tract 1113.04 2,224  114  5.1% 
All block groups in analysis area 12,621 1,373  10.9% 
Source: U.S. Census Bureau 2020, 2015–2019 5-Year Estimates, Table B03002: 
Hispanic or Latino Population by Race 
a Minority population consists of all respondents who did not indicate being 

“White Alone.” 
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In addition to reviewing the census data, UDOT asked Cottonwood Heights City staff about minority 
populations, providers, and gathering places. The city staff did not identify any concentrations of minority 
populations or providers or gathering places in the environmental justice impact analysis area (Cottonwood 
Heights City 2018). 

Figure 5.3-2 shows the location of the block group (block group 4 in census tract 1113.02) that has the 
highest percentage of minority residents in the environmental justice analysis area, which is still lower than 
the Salt Lake County average. 

Data regarding minority populations were also analyzed for the four census block groups adjacent to the 
park-and-ride lot at 9400 South and Highland Drive. Of these four block groups, the one with the highest 
minority population had a percentage of 14.5%, which is below the Salt Lake County and city of Sandy 
averages of 28.9% and 16.0%, respectively. 

5.3.4.2.2 Student Data 
The percentage of minorities in Salt Lake County is 27.9%. Goldminer’s Daughter in the town of Alta is the 
only school in the environmental justice impact analysis area. The school reported a minority population of 
25%, which is close to the Salt Lake County average of 27.9%. Although other schools are greater than 
0.5 mile from S.R. 210 (Canyon View Elementary, Granite Elementary, and Butler Junior High), they would 
have students from the impact analysis area. However, all of the schools reported a percentage of minority 
students lower than the Salt Lake County average of 27.9% (Canyon View Elementary at 7%, Granite 
Elementary at 8%, and Butler Junior High at 19%). 

5.3.4.2.3 Recreation Use 
During the scoping process and other public involvement opportunities provided to the public, no recreation 
areas were identified that were noted as being more popular with minority populations than with the general 
population. 
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Figure 5.3-2. Minority Populations by Block Group 
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5.4 Environmental Consequences and Mitigation 
Measures 

5.4.1 Methodology 
The objective of this analysis is to determine whether the effects of the project alternatives on minority and 
low-income populations would be disproportionately high and adverse. FHWA Order 6640.23a defines a 
disproportionately high and adverse effect as one that is “predominately [sic] borne by a minority population 
and/or low-income population; or will be suffered by the minority population and/or low-income population 
and is appreciably more severe or greater in magnitude than the adverse effect that will be suffered by the 
non-minority population and/or non-low-income population.” 

To determine whether the effects of the project alternatives on environmental justice populations would be 
disproportionately high and adverse, UDOT reviewed each resource analyzed in this EIS to determine 
whether changes to these resources as a result of the project could affect people. The USDA Forest Service 
manages the Uinta-Wasatch-Cache National Forest for multiple uses including natural resource protection 
and providing recreation opportunities for the public. For this reason, this analysis also considers impacts to 
people in the impact analysis area as well as the public in general. The resources for which changes would 
most likely affect the general population are the social environment (community character and community 
cohesion), recreation, property acquisitions and relocations, economics, transportation access, pedestrian 
and cyclist resources, air quality, and noise. 

UDOT reviewed the effects that the project alternatives would have on each of these resources. If impacts 
were identified, UDOT examined the location, extent, and severity of the impacts to determine whether the 
impacts would be disproportionately high and adverse to minority and low-income populations. 

The environmental justice analysis included the consideration of Title VI of the Civil Rights Act of 1964. 
Based on the analysis, no person would be excluded from participation in, be denied the benefits of, or be 
subjected to discrimination. 

5.4.2 No-Action Alternative 
This section describes the impacts to environmental justice populations from the No-Action Alternative in the 
Wasatch Boulevard segment of S.R. 210, in the segment of S.R. 210 from North Little Cottonwood Road to 
the town of Alta, at the gravel pit, and at the park-and-ride lot at 9400 South and Highland Drive. 

With the No-Action Alternative, there would be no improvements to S.R. 210 or the development of mobility 
hubs, so no disproportionately high and adverse human health or environmental effects to low-income or 
minority populations would occur as a result of direct construction or operation of the S.R. 210 Project. 
Without the improvements to S.R. 210, travel delay, congestion, and safety would not be improved. This 
delay, congestion, and lack of safety improvements would affect all populations that use S.R. 210, including 
low-income and minority populations. 
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5.4.3 Enhanced Bus Service Alternative 
This section describes the impacts to environmental justice populations from the Enhanced Bus Service 
Alternative, which includes improvements to the Wasatch Boulevard segment of S.R. 210, two mobility hubs, 
avalanche mitigation alternatives, trailhead parking alternatives, and the No Winter Parking Alternative. 

5.4.3.1 S.R. 210 – Wasatch Boulevard 
This section describes the impacts to environmental justice populations from the Imbalanced-lane 
Alternative and the Five-lane Alternative, which would both widen the Wasatch Boulevard segment of 
S.R. 210. 

5.4.3.1.1 Imbalanced-lane Alternative 
Based on the census data and information from public officials, UDOT did not identify any census tracts in 
the environmental justice impact analysis area with minority or low-income populations above the county 
averages. UDOT did not identify any community service providers, gathering places, or low-income housing 
in the impact analysis area. In addition, no schools with a greater percentage of students receiving free or 
reduced-priced lunches than the Salt Lake County average were identified. The census tract (1113.02) with 
the highest percentage of minority and low-income populations, which has a percentage that is still lower 
than the Salt Lake County average, is located about 0.20 mile west of Wasatch Boulevard. Because of the 
distance from S.R. 210, improvements with the Imbalanced-lane Alternative would not affect this census 
tract except for improving congestion levels and associated travel times for the residents who use S.R. 210. 

Based on the analysis, the Imbalanced-lane Alternative would not cause disproportionately high and 
adverse effects on any minority or low-income populations in accordance with the provisions of Executive 
Order 12898 and FHWA Order 6640.23a. No further environmental justice analysis is required for this 
alternative. 

5.4.3.1.2 Five-lane Alternative 
The impacts to low-income and minority populations from the Five-lane Alternative would be the same as 
from the Imbalanced-lane Alternative. 

5.4.3.2 S.R. 210 – North Little Cottonwood Road to Alta 

5.4.3.2.1 Impacts from Tolling on Upper-canyon Users (Ski Resorts and Adjacent Areas) 
With the Enhanced Bus Service Alternative, per-person travel time to the ski resorts would improve from 
80 to 85 minutes with the No-Action Alternative to 45 to 50 minutes. The reduction in travel time would 
benefit all populations including minority and low-income populations that recreate in Little Cottonwood 
Canyon in the winter. In addition, the Enhanced Bus Service Alternative would provide frequent bus service 
from a mobility hub. The travel time and convenience would be the same as using a personal vehicle, 
thereby providing efficient access to the ski resorts for all populations. The bus service would be direct from 
the mobility hub to the ski resorts. 

As part of the Enhanced Bus Service Alternative, a toll or a ban on single-occupant vehicles (a travel 
demand management strategy) would be implemented to incentivize bus use and reduce personal vehicle 
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use on S.R. 210 in Little Cottonwood Canyon. Currently, bus service is provided free for season ski pass 
holders and resort employees or for $5 per trip. Similar to existing conditions, the enhanced bus service cost 
would need to be substantially less than a toll in order to make the service an attractive alternative to 
personal vehicle use. The proposed toll rate during the peak travel times could range between $20 and $30, 
which many skiers might see as a financial burden. However, because the Enhanced Bus Service 
Alternative would include a low-cost, convenient alternative to paying the toll and would provide the same 
travel time as a personal vehicle, it would not have an adverse impact to any populations.  

Overall, the Enhanced Bus Service Alternative would provide a substantial travel time benefit to all skiers 
and employees at the resorts. The bus service could be used by backcountry skiers as well, but the 
backcountry skiers would need to start their trips into the backcountry from the bus stops at the ski resorts. 

The travel demand management strategy of a ban on single-occupant vehicles would eliminate these 
vehicles from Little Cottonwood Canyon during peak travel periods (7 AM to 10 AM) and would require the 
single occupants to instead use the enhanced bus service or carpool in order to access the ski resorts. For 
low-income populations, this strategy would not have a disproportionately high and adverse effect on those 
wanting to recreate in the lower canyon since they could take a low-cost bus trip, carpool, or wait to recreate 
after the peak periods. 

Because the Enhanced Bus Service Alternative would provide convenient access to all populations and 
would provide a low-cost alternative to paying a toll or to single-occupant vehicle restrictions, the alternative 
would not cause disproportionately high and adverse effects on any minority or low-income populations in 
accordance with the provisions of Executive Order 12898 and FHWA Order 6640.23a. No further 
environmental justice analysis is required for travelers to the ski resorts or the upper portions of Little 
Cottonwood Canyon. 

5.4.3.2.2 Impacts from Tolling on Lower-canyon Users 
During the winter, the lower portion of Little Cottonwood Canyon (below Snowbird Entry 1 and outside the 
ski resorts) is used by recreationists to snowshoe, backcountry ski, ice climb, hike, and rock climb. With the 
Enhanced Bus Service Alternative, there would be no bus stops in the lower canyon (below the ski resorts) 
at trailheads for members of environmental justice populations as an alternative to paying a toll. Increasing 
the number of bus stops to address the small percentage of wintertime lower-canyon users would slow the 
bus service for the vast majority of users, thereby making the service less attractive as an alternative to 
paying a toll. Thus lower-canyon users would have no option to access recreation without using their 
personal vehicle and paying a toll, which would be an adverse impact to low-income populations. Practicable 
measures to avoid or reduce the potential adverse effects on lower-canyon users would include: 

x Place the toll gantry immediately prior to Snowbird Entry 1. This would allow low-income populations 
wanting to recreate outside the ski resorts in the lower portions of Little Cottonwood Canyon to avoid 
having to pay the toll. 

x Have the toll in effect only during the morning peak period (7 AM to 10 AM), which would allow low-
income populations to avoid paying the toll by recreating after 10 AM. 

With the implementation of either of these mitigation measures, UDOT would reduce the adverse effects of 
the toll on low-income populations for those wanting to recreate in the lower portions of Little Cottonwood 
Canyon. Therefore, with the proposed mitigation measures, tolling would not cause disproportionately high 
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and adverse effects on any minority or low-income populations in accordance with the provisions of 
Executive Order 12898 and FHWA Order 6640.23a. No further environmental justice analysis is required for 
travelers wanting to recreate in the lower portions of Little Cottonwood Canyon. 

The travel demand management strategy of a ban on single-occupant vehicles would eliminate these 
vehicles from Little Cottonwood Canyon during peak travel periods (7 AM to 10 AM) and would require the 
single occupants to instead use the enhanced bus service in order to access the ski resorts. For low-income 
populations, this strategy would not have a disproportionately high and adverse effect for those wanting to 
recreate in the lower canyon since they could carpool or wait to recreate after the peak periods, similar to 
other lower-canyon users. 

5.4.3.3 Mobility Hubs Alternative 
The Enhanced Bus Service Alternative includes two mobility hubs: a mobility hub at the gravel pit and a 
mobility hub at the park-and-ride lot at 9400 South and Highland Drive. 

5.4.3.3.1 Gravel Pit 
Based on the census data and information from public officials, UDOT did 
not identify any census tracts in the environmental justice impact analysis 
area with minority or low-income populations above the county averages. 
UDOT did not identify any community service providers, gathering places, 
or low-income housing in the impact analysis area.  

The census tract (1113.02) with the highest percentage of minority and 
low-income populations, which has a percentage that is still lower than the 
Salt Lake County average, is located about 0.5 mile southwest of the 
gravel pit. Because of the distance from the gravel pit, the improvements 
associated with this mobility hub would not affect this census tract.  

The gravel pit mobility hub could provide a beneficial impact to all 
populations by providing a convenient access to transit as an alternative 
to using personal vehicles to travel to the ski resorts in Little Cottonwood 
Canyon. The mobility hub would also allow users to connect with other bus routes across the Salt Lake 
Valley, thereby providing an option for those people who want to recreate in the winter and do not have 
personal vehicles. 

Based on the analysis, the mobility hub at the gravel pit would not cause disproportionately high and 
adverse effects on any minority or low-income populations in accordance with the provisions of Executive 
Order 12898 and FHWA Order 6640.23a. No further environmental justice analysis is required for this 
element of the Mobility Hubs Alternative. 

5.4.3.3.2 9400 South and Highland Drive 
Based on the census data and information from public officials, no low-minority or low-income populations 
above the county averages were identified within the four block groups adjacent to the 9400 South and 
Highland Drive park-and-ride lot. The park-and-ride lot is currently used for providing ski bus access. With 
the Enhanced Bus Service Alternative, it would continue to be used as a park-and-ride lot but with greater 

What is a mobility hub? 

A mobility hub is a location 
where users can transfer from 
their personal vehicle to a bus.  

What is the gravel pit? 

The gravel pit is an existing 
aggregate (gravel) mine located 
on the east side of Wasatch 
Boulevard between 6200 South 
and Fort Union Boulevard. 
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bus frequency and a parking structure. The improved mobility hub would provide a benefit for those wanting 
to ski and not use their personal vehicles. 

Based on the analysis, the mobility hub at 9400 South and Highland Drive would not cause 
disproportionately high and adverse effects on any minority or low-income populations in accordance with 
the provisions of Executive Order 12898 and FHWA Order 6640.23a. No further environmental justice 
analysis is required for this element of the Mobility Hubs Alternative. 

5.4.3.4 Avalanche Mitigation Alternatives 
The Enhanced Bus Service Alternative includes two alternatives for avalanche mitigation: the Snow Sheds 
with Berms Alternative and the Show Sheds with Realigned Road Alternative. 

5.4.3.4.1 Snow Sheds with Berms Alternative 
There are no low-income or minority populations near the proposed snow sheds. During the summer 
construction of the snow sheds, travel delays could temporarily affect people wishing to recreate at the ski 
resorts or in the upper parts of Little Cottonwood Canyon. No recreation areas were identified that were 
noted as being more popular with low-income or minority populations. Travel delays would equally impact all 
populations wanting to recreate. Operation of the snow sheds would provide a benefit to canyon users 
during the winter by improving avalanche hazard safety and reducing travel delays of those wanting to 
recreate in the winter. 

Based on the analysis, the Snow Sheds with Berms Alternative would not cause disproportionately high and 
adverse effects on any minority or low-income populations in accordance with the provisions of Executive 
Order 12898 and FHWA Order 6640.23a. No further environmental justice analysis is required for this 
alternative. 

5.4.3.4.2 Snow Sheds with Realigned Road Alternative 
The environmental justice impacts from the Snow Sheds with Realigned Road Alternative would be the 
same as those from the Snow Sheds with Berms Alternative. 

5.4.3.5 Trailhead Parking Alternatives 
The Enhanced Bus Service Alternative includes three alternatives to address trailhead parking: 

x Trailhead Improvements and No S.R. 210 Roadside Parking within ¼ Mile of Trailheads Alternative 

x Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 Intersection to Snowbird 
Entry 1 Alternative 

x No Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 Intersection to 
Snowbird Entry 1 Alternative 



 

June 2021 
Utah Department of Transportation  5-15 

5.4.3.5.1 Trailhead Improvements and No S.R. 210 Roadside Parking within ¼ Mile of 
Trailheads Alternative 

The purpose of this alternative is to reduce safety conflicts among pedestrians, cyclists, and vehicles by 
eliminating roadside parking around trailheads. Eliminating roadside parking could reduce recreation access, 
which would not affect one group more than another. Therefore, improving trailhead parking would not 
cause disproportionately high and adverse effects on any minority or low-income populations in accordance 
with the provisions of Executive Order 12898 and FHWA Order 6640.23a. No further environmental justice 
analysis is required for this alternative. 

5.4.3.5.2 Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative 

The environmental justice impacts from this alternative would be the same as from the Trailhead 
Improvements and No S.R. 210 Roadside Parking within ¼ Mile of Trailheads Alternative. 

5.4.3.5.3 No Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative 

The environmental justice impacts from this alternative would be the same as from the Trailhead 
Improvements and No S.R. 210 Roadside Parking within ¼ Mile of Trailheads Alternative. 

5.4.3.6 No Winter Parking Alternative 
The No Winter Parking Alternative would eliminate about 230 parking spaces adjacent to the ski resorts 
along S.R. 210. To compensate for the loss of roadside parking, the Enhanced Bus Service Alternative 
would provide convenient parking and bus access from the Salt Lake Valley to the ski resorts. All 
populations equally use the roadside parking when the free ski resort parking at Alta and Snowbird is no 
longer available or to avoid the congestion delays that occur when exiting the ski resort parking lots at the 
end of the day. There is no benefit to low-income or minority populations to use the roadside parking given 
that the resort parking is free and given that roadside parking could be seen as a disadvantage since it 
requires walking greater distances with ski gear to access the resorts. In addition, parking on the roadside 
presents a safety risk because of the conflicts of moving vehicles mixing with pedestrians. 

Overall, the Enhanced Bus Service Alternative would provide direct access from a mobility hub to the ski 
resorts, which could be considered a benefit. Based on the analysis, eliminating winter roadside parking 
would not cause disproportionately high and adverse effects on any minority or low-income populations in 
accordance with the provisions of Executive Order 12898 and FHWA Order 6640.23a. No further 
environmental justice analysis is required for this alternative. 
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5.4.4 Enhanced Bus Service in Peak-period Shoulder Lane Alternative 
This section describes the impacts to environmental justice populations from the Enhanced Bus Service in 
Peak-period Shoulder Lane Alternative, which includes improvements to the Wasatch Boulevard segment of 
S.R. 210, improvements to the segment of S.R. 210 from North Little Cottonwood Road to the town of Alta, 
two mobility hubs, avalanche mitigation alternatives, trailhead parking alternatives, and the No Winter 
Parking Alternative. 

5.4.4.1 S.R. 210 – Wasatch Boulevard 
The impacts from the Imbalanced-lane Alternative and the Five-lane Alternative to environmental justice 
populations would be the same as with the Enhanced Bus Service Alternative. 

5.4.4.2 S.R. 210 – North Little Cottonwood Road to Alta 
With the Enhanced Bus Service in Peak-period Shoulder Lane Alternative, per-person travel time to the ski 
resorts would improve from 80 to 85 minutes with the No-Action Alternative to 35 to 40 minutes. The 
reduction in travel time would benefit all populations including minority and low-income populations that 
recreate in Little Cottonwood Canyon in the winter. In addition, the Enhanced Bus Service in in Peak-period 
Shoulder Lane Alternative would provide the same frequent bus service as the Enhanced Bus Service 
Alternative but with faster travel times (10 to 15 minutes faster) because buses would be operating in their 
own dedicated lane. Bus travel times overall would be slightly faster compared to using a personal vehicle. 

The tolling and single-occupant-vehicle management strategies would be the same as with the Enhanced 
Bus Service Alternative. Therefore, the overall impact to environmental justice populations from the 
Enhanced Bus Service in Peak-period Shoulder Lane Alternative would be the same as from the Enhanced 
Bus Service Alternative since both alternatives would include the same frequency in bus service, along with 
tolling or a ban on single-occupant vehicles to incentivize bus use. Therefore, the impact to environmental 
justice populations from the Enhanced Bus Service in Peak-period Shoulder Lane Alternative would be the 
same as from the Enhanced Bus Service Alternative. 

The Enhanced Bus Service in Peak-period Shoulder Lane Alternative would increase the impervious surface 
area of S.R. 210 and associated stormwater runoff into Little Cottonwood Canyon. The additional impervious 
surfaces would have de minimis impacts to Little Cottonwood Creek and the overall watershed as a primary 
drinking water source and thus would not impact drinking water quality for low-income or minority 
populations or the overall population. In addition, UDOT does not expect that the water infrastructure would 
need to be improved based on the de minimis impacts. Therefore, this alternative would not require capital 
or operational improvements to the drinking water supply that could then increase water user rates and 
thereby affect low-income populations. See Chapter 12, Water Resources, for more information regarding 
the expected impacts to the Little Cottonwood Canyon watershed including Little Cottonwood Creek as a 
drinking water source. 

Overall, the Enhanced Bus Service in Peak-period Shoulder Lane Alternative would not cause 
disproportionately high and adverse effects on any minority or low-income populations in accordance with 
the provisions of Executive Order 12898 and FHWA Order 6640.23a. No further environmental justice 
analysis is required. 
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5.4.4.3 Mobility Hubs Alternative 
The impacts from the mobility hubs to environmental justice populations would be the same as with the 
Enhanced Bus Service Alternative. 

5.4.4.4 Avalanche Mitigation Alternatives 
The impacts from the avalanche mitigation alternatives to environmental justice populations would be the 
same as with the Enhanced Bus Service Alternative. 

5.4.4.5 Trailhead Parking Alternatives 
The impacts from the trailhead parking alternatives to environmental justice populations would be the same 
as with the Enhanced Bus Service Alternative. 

5.4.4.6 No Winter Parking Alternative 
The impacts from the No Winter Parking Alternative to environmental justice populations would be the same 
as with the Enhanced Bus Service Alternative. 

5.4.5 Gondola Alternative A (Starting at Canyon Entrance) 
This section describes the impacts to environmental justice populations from Gondola Alternative A, which 
includes a gondola alignment from the entrance to Little Cottonwood Canyon to the Snowbird and Alta ski 
resorts, improvements to the Wasatch Boulevard segment of S.R. 210, two mobility hubs, avalanche 
mitigation alternatives, trailhead parking alternatives, and the No Winter Parking Alternative. 

5.4.5.1 S.R. 210 – Wasatch Boulevard 
The impacts from the Imbalanced-lane Alternative and the Five-lane Alternative to environmental justice 
populations would be the same as with the Enhanced Bus Service Alternative. 

5.4.5.2 S.R. 210 – North Little Cottonwood Road to Alta 
Based on the census data and information from public officials, there are no census tracts in the 
environmental justice impact analysis area within 0.25 mile of the Gondola Alternative A alignment with 
minority or low-income populations above the county averages. With Gondola Alternative A, per-person 
travel time to the ski resorts would improve from 80 to 85 minutes with the No-Action Alternative to 45 to 
50 minutes (which includes the average travel time for both vehicles and the gondola). The per-person travel 
time for the gondola service alone would be between 60 to 65 minutes. The reduction in travel time would 
benefit all populations including minority and low-income populations that recreate in Little Cottonwood 
Canyon in the winter. 

As with the enhanced bus service alternatives, Gondola Alternative A would require a toll or a ban on single-
occupant vehicles to incentivize gondola use and reduce personal vehicle use on S.R. 210 in Little 
Cottonwood Canyon. The tolling and single-occupant-vehicle management strategies would be the same as 
with the Enhanced Bus Service Alternative. The cost of the gondola ride would be priced similarly to the bus 
ride to make it a low-cost alternative to using a personal vehicle and paying a toll. The yearly operations and 
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maintenance cost of the gondola system is lower than that for either enhanced bus service alternative, which 
would allow a similar low-cost fare as a bus ride. Overall, the impacts to environmental justice populations 
from Gondola Alternative A from tolling or a ban on single-occupant vehicles would be the same as from the 
Enhanced Bus Service Alternative. Therefore, the impacts to environmental justice populations from 
Gondola Alternative A would be the same as from the Enhanced Bus Service Alternative. 

The impacts to environmental justice populations from changes to water quality would be the same as from 
the Enhanced Bus Service in Peak-period Shoulder Lane Alternative. 

Overall, Gondola Alternative A would not cause disproportionately high and adverse effects on any minority 
or low-income populations in accordance with the provisions of Executive Order 12898 and FHWA Order 
6640.23a. No further environmental justice analysis is required. 

5.4.5.3 Mobility Hubs Alternative 
The impacts from the mobility hubs to environmental justice populations would be the same as with the 
Enhanced Bus Service Alternative. 

5.4.5.4 Avalanche Mitigation Alternatives 
The impacts from the avalanche mitigation alternatives would be the same as with the Enhanced Bus 
Service Alternative. 

5.4.5.5 Trailhead Parking Alternatives 
The impacts from the trailhead parking alternatives to environmental justice populations would be the same 
as with the Enhanced Bus Service Alternative. 

5.4.5.6 No Winter Parking Alternative 
The impacts from the No Winter Parking Alternative to environmental justice populations would be the same 
as with the Enhanced Bus Service Alternative. 
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5.4.6 Gondola Alternative B (Starting at La Caille) 
This section describes the impacts to environmental justice populations from Gondola Alternative B, which 
includes a gondola alignment from La Caille to the Snowbird and Alta ski resorts, improvements to the 
Wasatch Boulevard segment of S.R. 210, two mobility hubs, avalanche mitigation alternatives, trailhead 
parking alternatives, and the No Winter Parking Alternative. 

5.4.6.1 S.R. 210 – Wasatch Boulevard 
The impacts from the Imbalanced-lane Alternative and the Five-lane Alternative to environmental justice 
populations would be the same as with the Enhanced Bus Service Alternative. 

5.4.6.1 S.R. 210 – North Little Cottonwood Road to Alta 
The environmental justice impacts from Gondola Alternative B would be the same as from Gondola 
Alternative A. Overall, Gondola Alternative B would not cause disproportionately high and adverse effects on 
any minority or low-income populations in accordance with the provisions of Executive Order 12898 and 
FHWA Order 6640.23a. No further environmental justice analysis is required. 

5.4.6.1 Mobility Hubs Alternative 
The impacts from the mobility hubs to environmental justice populations would be the same as with the 
Enhanced Bus Service Alternative. 

5.4.6.2 Avalanche Mitigation Alternatives 
The impacts from the avalanche mitigation alternatives to environmental justice populations would be the 
same as with the Enhanced Bus Service Alternative. 

5.4.6.3 Trailhead Parking Alternatives 
The impacts from the trailhead parking alternatives to environmental justice populations would be the same 
as with the Enhanced Bus Service Alternative. 

5.4.6.4 No Winter Parking Alternative 
The impacts from the No Winter Parking Alternative to environmental justice populations would be the same 
as with the Enhanced Bus Service Alternative. 
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5.4.7 Cog Rail Alternative (Starting at La Caille) 
This section describes the impacts to environmental justice populations from the Cog Rail Alternative, which 
includes a cog rail alignment from La Caille to the Snowbird and Alta ski resorts, improvements to the 
Wasatch Boulevard segment of S.R. 210, improvements to the segment of S.R. 210 on North Little 
Cottonwood Road, two mobility hubs, avalanche mitigation alternatives, trailhead parking alternatives, and 
the No Winter Parking Alternative. 

5.4.7.1 S.R. 210 – Wasatch Boulevard 
The impacts from the Imbalanced-lane Alternative and the Five-lane Alternative to environmental justice 
populations would be the same as with the Enhanced Bus Service Alternative. 

5.4.7.2 S.R. 210 – North Little Cottonwood Road to Alta 
Based on the census data and information from public officials, there are no census tracts in the 
environmental justice impact analysis area within 0.25 mile of the Cog Rail Alternative alignment with 
minority or low-income populations above the county averages. With the Cog Rail Alternative, per-person 
travel time to the ski resorts would improve from 80 to 85 minutes with the No-Action Alternative to 45 to 
50 minutes (which includes the average travel time for both vehicles and the cog rail). The per-person travel 
time for the cog rail service alone would be between 55 to 60 minutes. The reduction in travel time would 
benefit all populations including minority and low-income populations that recreate in Little Cottonwood 
Canyon in the winter. 

As with the enhanced bus service alternatives, the Cog Rail Alternative would require a toll or a ban on 
single-occupant vehicles to incentivize cog rail use and reduce personal vehicle use on S.R. 210 in Little 
Cottonwood Canyon. The tolling and single-occupant-vehicle management strategies would be the same as 
with the Enhanced Bus Service Alternative. The cost of the cog rail ride would be priced similarly to the bus 
ride to make it a low-cost alternative to using a personal vehicle and paying a toll. The yearly operations and 
maintenance cost of the cog rail system would be lower than that for either enhanced bus service 
alternative, which would allow a similar low-cost fare as a bus ride. 

Overall, the impacts to environmental justice populations from the Cog Rail Alternative from tolling or a ban 
on single-occupant vehicles would be the same as from the Enhanced Bus Service Alternative. Therefore, 
the impact to environmental justice populations from the Cog Rail Alternative would be the same as from the 
Enhanced Bus Service Alternative. 

The impacts to environmental justice populations from changes to water quality would be the same as for 
the Enhanced Bus Service in Peak-period Shoulder Lane Alternative. 

Overall, the Cog Rail Alternative would not cause disproportionately high and adverse effects on any 
minority or low-income populations in accordance with the provisions of Executive Order 12898 and FHWA 
Order 6640.23a. No further environmental justice analysis is required. 

5.4.7.3 Mobility Hubs Alternative 
The impacts from the mobility hubs to environmental justice populations would be the same as with the 
Enhanced Bus Service Alternative. 



 

June 2021 
Utah Department of Transportation  5-21 

5.4.7.4 Avalanche Mitigation Alternatives 
The impacts from the avalanche mitigation alternatives to environmental justice populations would be the 
same as with the Enhanced Bus Service Alternative. 

5.4.7.5 Trailhead Parking Alternatives 
The impacts from the trailhead parking alternatives to environmental justice populations would be the same 
as with the Enhanced Bus Service Alternative. 

5.4.7.6 No Winter Parking Alternative 
The impacts from the No Winter Parking Alternative to environmental justice populations would be the same 
as with the Enhanced Bus Service Alternative. 

5.4.8 Mitigation Measures 
With all alternatives, paying a toll would cause an adverse impact to low-income populations wanting to 
recreate during the winter in the lower canyon (below the ski resorts). Practicable measures to avoid or 
reduce the potential adverse effects to low-income populations will include one or a combination of the 
following measures: 

x Place the toll gantry immediately prior to Snowbird Entry 1. This would allow low-income populations 
wanting to recreate outside the ski resorts in the lower portions of Little Cottonwood Canyon to avoid 
having to pay the toll. 

x Have the toll in effect only during the morning peak period (7 AM to 10 AM), which would allow low-
income populations to avoid paying the toll by recreating after 10 AM. 
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Chapter 6: Economics 

6.1 Introduction 
This chapter examines the economic characteristics in the economic 
impact analysis area and evaluates how these characteristics would be 
affected by the project alternatives. The economic analysis considers the 
economic conditions adjacent to State Route (S.R.) 210 and in Sandy at 
the 9400 South and Highland Drive park-and-ride lot. 

Economic Impact Analysis Area. The economic impact analysis area 
includes the businesses adjacent to S.R. 210 from the gravel pit just north 
of Fort Union Boulevard to the town of Alta, including the Alta Bypass 
Road, that could be affected by changes in vehicle access, road closures, 
property impacts, and traffic congestion (see Figure 1.1-1, Transportation 
Needs Assessment Study Area, in Chapter 1, Purpose and Need). In 
addition, the economic impact analysis area includes the area around the 
9400 South and Highland Drive park-and-ride lot in Sandy. Generally, businesses are located on Wasatch 
Boulevard adjacent to and near the intersection with Fort Union Boulevard, near the park-and-ride lot at 
9400 South and Highland Drive, and in Little Cottonwood Canyon as recreation businesses associated with 
the Alta and Snowbird ski resorts. The economic conditions in the city of Cottonwood Heights are also 
provided as context for regional economic activity. 

6.2 Regulatory Setting 
Currently, no regulations specify how to evaluate economic impacts in an Environmental Impact Statement 
(EIS). The Federal Highway Administration’s Technical Advisory T 6640.8A, Guidance for Preparing and 
Processing Environmental and Section 4(f) Documents (FHWA 1987), recommends that an economic 
analysis, if applicable, should discuss the following impacts: 

x Economic impacts to the regional and/or local economy such as development, taxes and public 
expenditures, employment opportunities, accessibility, and retail sales 

x Impacts to the economic vitality of existing highway-related businesses (for example, gas stations 
and motels) and the overall local economy 

x Impacts of the proposed alternatives on established business districts, and any opportunities to 
minimize or reduce such impacts by the public and/or private sectors 

For the economic evaluation of each action alternative, UDOT considered how the alternative’s construction 
and operation would change both local and regional economic activity. The economic indicators that were 
evaluated were a change in business and tax revenue from construction-related congestion and delay, a 
change in business and tax revenue from the operation of the alternative, and how tolling could change 

What is the economic impact 
analysis area? 

The economic impact analysis 
area includes the businesses 
adjacent to S.R. 210 from the 
gravel pit just north of Fort Union 
Boulevard to the town of Alta, 
including the Alta Bypass Road, 
and the area around the 9400 
South and Highland Drive park-
and-ride lot in Sandy. 
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economic conditions. For the avalanche mitigation alternatives, UDOT considered how a reduced number of 
roadway closures as a result of implementing snow sheds could change economic activity for the 
businesses in Little Cottonwood Canyon. 

6.3 Affected Environment 
6.3.1 Regional Economic Conditions 
The full length of S.R. 210 is 12.5 miles. It is the primary link for Cottonwood Heights and communities in the 
north part of the Salt Lake Valley to access Little Cottonwood Canyon. S.R. 210 provides a direct connection 
to Little Cottonwood Canyon from Interstate 215 (I-215). S.R. 210 is also an important commuter road for 
residents of the southeast valley to access I-215 and employment centers throughout the northern 
Wasatch Front. 

As Wasatch Boulevard, S.R. 210 is part of a major north-south corridor at the base of the Wasatch 
Mountains providing primary access to both Big and Little Cottonwood Canyons. Travelers into Little 
Cottonwood Canyon on S.R. 210 are primarily recreation users. Residential property owners and resort 
employees in Little Cottonwood Canyon also use S.R. 210 for commuting, and businesses in the canyon 
use the road for trips for goods and services. 

Many people choose to live in the Salt Lake City metropolitan area because of the easily accessible and 
abundant outdoor, year-round recreation opportunities (Utah State University 2015). Little Cottonwood 
Canyon also draws tourists from outside the region because of its easy access from the Salt Lake City 
International Airport, which is less than 30 miles away. 

Little Cottonwood Canyon is an important source of drinking water and supports the broader economic 
environment in Salt Lake City and other cities in Salt Lake County. The purpose of the watershed area is to 
protect and promote health and promote conditions that contribute to preserving and protecting drinking 
water quality. Drinking water from Little Cottonwood Canyon is used by the tourism industry along with other 
businesses and residential properties in Salt Lake County. 

S.R. 210 is the only road access into Little Cottonwood Canyon. It is a State Scenic Byway that is 
recognized for its views of dramatic mountain peaks and steep canyon walls. Federal Wilderness Areas are 
located on both sides of the steep canyon. The canyon also has a small number of residents. Recreation 
activities in Little Cottonwood Canyon include, but are not limited to, sightseeing, rock climbing, cycling, 
camping, picnicking, hiking, skiing, ice climbing, and snowshoeing. The canyon is home to two resorts: Alta 
and Snowbird. 

The substantial recreation opportunities in Little Cottonwood Canyon and its proximity to a large 
metropolitan area generate about 1.2 million vehicle trips into the canyon per year, which carry about 
2.1 million visitors. Visitation into the canyon is equally distributed between winter and summer uses, with 
winter use more focused on peak ski weekends and holidays, and summer use occurring throughout the 
season (Mountain Accord 2015). 

Given that the populations of Salt Lake and Utah Counties are expected to grow by 36% and 108%, 
respectively, through 2050, the number of travelers into Little Cottonwood Canyon will also increase. 
Because of the vast number of recreation opportunities in the central Wasatch Range, in addition to other 
recreation assets throughout the state, the Outdoor Industry Association estimates that the Utah travel, 
tourism, and recreation industry generated about $12.3 billion in annual consumer spending, 110,000 jobs, 
$3.9 billion in wages and salaries, and $737 million in state and local tax revenue in 2017 (OIA 2017). 
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In addition, the leisure and hospitality sector of Utah’s economy grew by 4.1% in 2019, making it the sector 
of the state’s economy with the second-highest growth. According to the 2020 Economic Report to the 
Governor, travel-related sales tax revenues in 2019 were trending from 5% to 9% above 2018 revenues 
(Utah Economic Council 2020). 

Reliable and convenient access to Utah’s recreation areas supports the 
tourism industry and the leisure and hospitality sector of the state’s 
economy. The 2018 Senate Bill 277 is indicative of the State of Utah’s 
interest in supporting growth in this sector by reducing congestion on 
roads and improving access to and the user experience in recreation and 
tourist areas. The issue of traffic congestion in Big and Little Cottonwood 
Canyons has implications beyond inconvenience to travelers. Though 
quantitative data are not available, ski industry experts report that these 
reliability issues have substantial effects on skier days and potential 
revenue. In the context of a 120-day ski season, closures for avalanche 
control and congestion delays can have a substantial effect on the ski areas, particularly if closures occur on 
weekends or holidays (Mountain Accord 2014). 

6.3.2 Local Economic Conditions 
6.3.2.1 S.R. 210 – Wasatch Boulevard 

6.3.2.1.1 Cottonwood Heights 
The economic impact analysis area along Wasatch Boulevard is within the Cottonwood Heights city 
boundary. Cottonwood Heights is mostly built out, so the population and employment in this city are fairly 
constant. The total population in Cottonwood Heights in 2017 was about 34,200 (U.S. Census Bureau 
2017). The majority of Cottonwood Heights residents are not employed in the city. Of the 25,300 jobs 
available in Cottonwood Heights, about 4,200 were filled by those who live in Cottonwood Heights 
(Cottonwood Heights City, no date). The industry types that employ the greatest number of people in 
Cottonwood Heights are the finance and insurance sector (14%), retail (13%), and food services (13%) 
(Cottonwood Heights City, no date). Because the majority of Cottonwood Heights residents work outside the 
city, Wasatch Boulevard is an important economic link for residents to access employment in other parts of 
Salt Lake County. The average commute time for residents is 23 minutes, which indicates that many 
residents commute to work outside the city (U.S. Census Bureau 2017). 

Cottonwood Heights, “The City Between the Canyons,” is situated as the gateway to the Cottonwood 
Canyons, offering recreation opportunities as well as potential retail sales for recreationists on their way to or 
from the mountains. The city’s proximity to recreation opportunities as well as a major business center at 
I-215 and 6200 South has resulted in new hotels, recreation retail services, and restaurants moving into 
the city. 

Property tax is the largest source of revenue for Cottonwood Heights City ($7.4 million), representing 33.8% 
of total government revenue. Sales tax is the second-largest source of revenue for the City ($6.1 million), 
representing 30% of total government revenue. Retail sales in Cottonwood Heights are assessed a tax at 
the rate of 7.1% (Cottonwood Heights City 2018). 

What is Senate Bill 277? 

The 2018 Senate Bill 277 
included funding for 
transportation improvement 
projects that “have a significant 
economic development impact 
associated with recreation and 
tourism within the state.” 
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6.3.2.1.2 Businesses Adjacent to Wasatch Boulevard 
The main private businesses in the economic impact analysis area are destination businesses and 
convenience businesses. This EIS makes this distinction because customers use these types of businesses 
differently and because most available studies regarding the economic effects of changes in access 
distinguish between these business types. 

x Destination businesses are businesses that customers plan to visit in advance of their trip. 
Examples include trucking companies, vehicle repair shops, specialty stores, doctor’s or dentist’s 
offices (and most offices), major retailers, insurance agencies, and sit-down restaurants. 

x Convenience businesses are those that customers visit more on impulse or when passing by. 
Examples include convenience stores, gas stations, and fast-food restaurants. Convenience 
businesses are also referred to as “drive-by” businesses. 

Within the economic impact analysis area, the only five businesses adjacent to Wasatch Boulevard are at 
the Fort Union Boulevard intersection: one convenience business (7-Eleven) and four destination 
businesses (Porcupine Pub & Grille, Alpha Coffee, Saola Restaurant and Lounge, and Lift House, a 
recreation-based business) (Figure 6.3-1). Although these businesses are popular with local residents, they 
rely heavily on the recreational users of Big and Little Cottonwood Canyons.  

A newer development (Canyon Centre) is along Wasatch Boulevard immediately south of Fort Union 
Boulevard on the west side of Wasatch Boulevard (Figure 6.3-1). When fully completed, the Canyon Centre 
development will include a three-story parking structure with public parking, a 65,000-square-foot office 
building, a 125-unit hotel, a 17-lot single-family development, a multifamily housing development, multiple 
restaurants, an internal park, multiple plazas, and room for retail space. The businesses in this development 
are considered destination businesses. 

6.3.2.2 S.R. 210 – North Little Cottonwood Road to Alta 

6.3.2.2.1 Little Cottonwood Canyon Recreational Economics 
Little Cottonwood Canyon is an important recreation area for local and state residents and out-of-state 
tourists during all seasons of the year. The substantial recreation opportunities in Little Cottonwood Canyon 
and its proximity to a large metropolitan area result in about 2.1 million people visiting the canyon per year. 
Winter activities are focused primarily at the Alta and Snowbird ski resorts, although backcountry skiing is 
increasing in popularity. Skiing in the canyons provides the primary economic support for hotels and 
restaurants, not only in Little Cottonwood Canyon but in the Salt Lake Valley. The ski industry is an 
important part of the Utah economy, contributing $1.322 billion during the 2016–2017 ski season. Out-of-
state per-skier expenditures were $309 per person per day, with Utah residents spending $107 per person 
per day (Ski Utah 2018). 

From 1999 to 2018, S.R. 210 was closed an average of 56 hours per winter season for avalanche control. 
These closures cause considerable congestion at the entrance to Little Cottonwood Canyon. This 
congestion can deter skiers from visiting the Snowbird or Alta resorts and could cause some skiers to use 
alternate ski areas on the day of the closure. The closures have a negative impact on recreational users and 
the businesses in Little Cottonwood Canyon by reducing recreation access and business revenue. 
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Figure 6.3-1. Businesses on Wasatch Boulevard in the Economic Impact Analysis Area 
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Summer visitation in Little Cottonwood Canyon is about equal to winter visitation. During the summer, 
people hike, climb (also a winter activity), bike, and sightsee. Both ski resorts host a variety of summer 
activities including mountain biking, sightseeing, lift and tram rides, and weekend events such as Snowbird’s 
Oktoberfest and Alta’s Wildflower Festival. All of the summer and winter recreation activities support a host 
of businesses in the Salt Lake Valley including hotels, recreation equipment, information services, and food. 

Figure 6.3-2 shows the businesses in Little Cottonwood Canyon that support recreational users. These 
businesses are considered destination businesses. One nonrecreational business is Perpetual Storage, 
which provides secured storage of critical data and digital records within the granite walls of the canyon. 
Both the Alta and Snowbird ski resorts have numerous businesses within their facilities. In addition, outfitter 
and guide businesses operate on National Forest System lands in Little Cottonwood Canyon under 
authorization from the U.S. Department of Agriculture Forest Service. 

6.3.2.2.2 Town of Alta 
The town of Alta is a small community near the terminus of S.R. 210 at the top of Little Cottonwood Canyon. 
The town has a total population of about 350. About 20% of residents work from home and 30% walk to 
work supporting the local recreation or government services industries (U.S. Census Bureau 2017). Within 
the town limits, five hotels and a restaurant support recreational users, primarily those who visit the town 
during the winter. The two primary roads through the town of Alta are S.R. 210 and the Alta Bypass Road. 
The average commute time for residents is 12 minutes (U.S. Census Bureau 2017). 

Most revenue for the Town of Alta is generated by property tax ($337,000, or 19% of revenue) and general 
sales tax ($1.2 million, or 64% of revenue). Most of the general sales tax comes from the ski resort industry 
(Town of Alta 2017). 

6.3.2.3 Mobility Hubs 

6.3.2.3.1 Gravel Pit 
The gravel pit is an existing aggregate mine of about 200 acres. The site 
provides asphalt, sand, and fill for construction projects along the 
Wasatch Front. The site is estimated to continue with mining operations 
for 5 to 20 years. Cottonwood Heights City has begun planning efforts to 
redevelop the site as a commercial and residential development when the 
mine is no longer in operation. The plans include office space, residential, 
hotels, restaurants, and retail. Located adjacent to the site is the Wasatch 
Ski and Snowboard Rental business.  

6.3.2.3.2 9400 South and Highland Drive 
The southeast corner of the intersection of 9400 South and Highland 
Drive is an existing Utah Transit Authority (UTA) bus park-and-ride lot. As 
shown in Figure 6.3-3, there are numerous retail businesses in the vicinity 
of the park-and-ride lot including “big-box” retail outlets, a pharmacy, and 
restaurants. 

What is a mobility hub? 

A mobility hub is a location 
where users can transfer from 
their personal vehicle to a bus.  

What is the gravel pit? 

The gravel pit is an existing 
aggregate (gravel) mine located 
on the east side of Wasatch 
Boulevard between 6200 South 
and Fort Union Boulevard. 
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Figure 6.3-2. Businesses in Little Cottonwood Canyon in the Economic Impact Analysis Area 
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Figure 6.3-3. Businesses Adjacent to the UTA 9400 South and Highland Drive Park-and-ride Lot in the 
Economic Impact Analysis Area 
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6.4 Economic Consequences and Mitigation Measures 

6.4.1 No-Action Alternative 
This section describes the economic impacts of the No-Action Alternative in the Wasatch Boulevard 
segment of S.R. 210, in the segment of S.R. 210 from North Little Cottonwood Road to the town of Alta, at 
the gravel pit, and at the park-and-ride lot at 9400 South and Highland Drive. 

6.4.1.1 S.R. 210 – Wasatch Boulevard 
With the No-Action Alternative, the proposed improvements to S.R. 210 
would not be implemented, and the traffic congestion on Wasatch 
Boulevard, avalanche closures, and trailhead parking conflicts would 
become worse. Travel demand modeling projects that Wasatch Boulevard 
would operate at a level of service (LOS) of LOS E and F in 2050.  

The increased congestion on Wasatch Boulevard would most likely affect 
convenience businesses at the intersection of Fort Union Boulevard and 
Wasatch Boulevard where customers visit more on impulse or when 
passing by. During the peak travel periods of the morning and evening 
commutes, some travelers might avoid this area and take other routes 
with less congestion.  

Because of the difficulty of entering or exiting a business, this congestion 
could result in fewer people stopping and accessing the businesses. 
These travelers would likely visit similar businesses along their alternate 
route. Destination businesses such as the Lift House, Porcupine Bar & 
Grille, and the Canyon Centre development are less likely to be affected 
by congestion because travelers plan to visit these businesses. 

Overall, the increase in congestion in 2050 would not be a substantial 
adverse impact to the businesses along Wasatch Boulevard in the 
economic impact analysis area. 

6.4.1.2 S.R. 210 – North Little Cottonwood Road to Alta 
With the No-Action Alternative, the snow sheds and trailhead parking areas would not be built. The main 
impact with the No-Action Alternative would be an increase in avalanche closures as traffic increases in the 
canyon. The avalanche risk increases with more vehicles because of the greater potential for an avalanche 
to strike a vehicle, which results in more avalanche-mitigation efforts. By 2050, the hours of avalanche 
closures would increase from the current average of 56 hours to up to 108 hours over the typical 120-day ski 
season. For the EIS process, the Utah Department of Transportation (UDOT) conducted an economic 
evaluation of projected avalanche closures in 2050. UDOT estimated that, with the No-Action Alternative, 
given between 56 and 108 hours of closures, spending at the Alta and Snowbird ski resorts would be 
reduced by between about $31 million and $62 million per season in 2050 (UDOT 2019). 

What is a travel demand 
model? 

A travel demand model is a 
computer model that predicts the 
number of transportation trips 
(travel demand) in an area at a 
given time.  

What is level of service? 

Level of service is a measure of 
the operating conditions on a 
road or at an intersection. Level 
of service is represented by a 
letter “grade” ranging from A 
(free-flowing traffic and little 
delay) to F (extremely 
congested, stop-and-go traffic 
and excessive delay).  
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UDOT does not expect the increase in parking conflicts at trailheads to have a substantial adverse economic 
impact on the businesses in Little Cottonwood Canyon since most businesses are near the ski resorts, 
which have parking to support summer use. 

With the No-Action Alternative, the action alternatives would not be implemented; therefore, there would be 
no changes from the action alternatives to the Little Cottonwood Canyon watershed as a primary drinking 
water source and no changes to the regional economic conditions supported by the drinking water. See 
Chapter 12, Water Resources, for more information regarding the expected impacts to the Little Cottonwood 
Canyon watershed including Little Cottonwood Creek as a drinking water source. 

6.4.1.3 Mobility Hubs 

6.4.1.3.1 Gravel Pit 
With the No-Action Alternative, Cottonwood Heights City plans to allow development of the gravel pit. The 
current plans include a mix of commercial and residential uses. The development would provide a 
substantial economic benefit to Cottonwood Heights as well as to the regional economy in the form of local 
and regional taxes. In addition, the development is likely to include hotels to increase the capacity for 
canyon visitors. Because the mobility hub at this location would not be constructed with the No-Action 
Alternative, there would not be any economic benefit to the surrounding businesses in Cottonwood Heights 
resulting from the construction and operation of the mobility hub. The amount of tax revenue (property tax 
and/or sales tax) with the No-Action Alternative would depend on the type of development approved and 
what, if any, tax incentives are offered to the developers. Because these details regarding these 
developments are not known and not approved, the No-Action Alternative could potentially cause an 
increase or a decrease in tax revenue (property tax and/or sales tax) compared to the gravel pit mobility hub 
developments proposed with the action alternatives. 

6.4.1.3.2 9400 South and Highland Drive 
With the No-Action Alternative, the UTA park-and-ride lot would continue to be used a bus park-and-ride lot. 
There would be no change to the local or regional economy. 

6.4.2 Enhanced Bus Service Alternative 
This section describes the economic impacts of the Enhanced Bus Service Alternative, which includes 
improvements to the Wasatch Boulevard segment of S.R. 210, two mobility hubs, avalanche mitigation 
alternatives, trailhead parking alternatives, and the No Winter Parking Alternative. 

The 2018 Senate Bill 277 is indicative of the State of Utah’s interest in supporting growth in the leisure and 
hospitality sector of the state’s economy by reducing congestion on roads and improving access to and the 
user experience in recreation and tourist areas. The Enhanced Bus Service Alternative includes 
improvements to Wasatch Boulevard, enhancements to bus service, and construction of snow sheds to 
reduce avalanche closures on S.R. 210. These elements would provide a better recreation experience and 
support numerous businesses in the Salt Lake Valley (hotels, restaurants, and recreation equipment sales 
and rentals) as well as the businesses in Little Cottonwood Canyon. The reduced congestion and reduced 
number of avalanche closure hours and days would be important for Utah’s support of the leisure and 
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hospitality sector of the state’s economy. More details regarding the economic impacts of this alternative are 
provided in the following sections. 

6.4.2.1 S.R. 210 – Wasatch Boulevard 
This section describes the impacts to ecosystem resources from the Imbalanced-lane Alternative and the 
Five-lane Alternative, which would both widen the Wasatch Boulevard segment of S.R. 210. 

6.4.2.1.1 Imbalanced-lane Alternative 

Effects of Construction 

During construction, the economic impacts of the Imbalanced-lane Alternative would be attributable to 
(1) the increase in economic activity associated with project-related expenditures and (2) any decrease in 
commerce and employment associated with the temporary decrease in commerce and employment 
resulting from disruption of access. No businesses would be relocated as a result of the Imbalanced-lane 
Alternative. 

The congestion associated with constructing the Imbalanced-lane Alternative could increase travel delays 
and reduce worker productivity. This impact would affect both commuters and businesses that rely on 
Wasatch Boulevard. Most of the impacts would be felt by the 7-Eleven and the Canyon Centre development. 
Congestion-related impacts from construction might be experienced primarily by convenience businesses 
such as the 7-Eleven. Temporary impacts could occur because of short-term traffic congestion during 
construction. 

In contrast, a customer who wants to go to a specific business (a destination business such as those in the 
Canyon Centre development) in a construction area would be less likely to avoid the area and select another 
business because of temporary construction-related congestion. Patrons of these destination businesses 
would be more likely to travel during off-peak periods to avoid construction delays. 

Several studies conducted in Texas show that the actual impacts experienced by businesses can vary as 
much as the nature of the businesses. Some generalities can be drawn from these studies, including that 
travel-related businesses such as restaurants and gas stations might have slightly reduced revenues and 
that sales rebounded after the construction project was completed. Additionally, the studies found that 
opinions of the economic impacts were more pessimistic than the actual, measured impacts (Buffington and 
Wildenthal 1997a, 1997b). 

The construction around the intersection of Fort Union Boulevard and Wasatch Boulevard would be short-
term over a 3-to-4-month period, and business revenues would return to normal after construction. 

Business Impacts 
Based on the level of design currently developed for the Imbalanced-lane 
Alternative, there would be minor strip takes of the 7-Eleven and Canyon 
Centre development properties that border Wasatch Boulevard. The strip 
takes would not affect the viability of any businesses and therefore would 
not reduce local government property tax or sales tax revenue. 

What is a strip take? 

A strip take is the acquisition of a 
strip of land on the edge of a 
parcel.  
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Effects of Operation 
With the Imbalanced-lane Alternative, congestion levels would improve compared to the No-Action 
Alternative. The few business along Wasatch Boulevard at the intersection of Fort Union Boulevard could 
have increased business as a result of the decreased roadway congestion, which could result in slightly 
more tax revenue for Cottonwood Heights City. Travelers might be more willing to stop at these businesses 
if there is less congestion. 

Overall, the Imbalanced-lane Alternative would likely provide minor economic benefits to the businesses as 
a result of reduced congestion. 

Impacts to Property Values 
Many studies have attempted to quantify the impact of transportation facilities on surrounding properties. 
Since property values in any area depend on many different variables (including location, adjacent land 
uses, community services, land use controls, topography, drainage, natural amenities, regional growth or 
decline, interest rates, and local supply and demand), it is difficult to isolate and identify the effect of one 
transportation facility on property values. In general, an improved transportation network increases all 
property values in an area. However, as suggested by previous studies, residential properties adjacent to 
higher-volume roads such as arterials or freeways could have lower property values or have a lower rate of 
appreciation than similar properties located farther from higher-volume roads, if all other variables are similar. 

Because S.R. 210 is an existing arterial road, if property values decline based on proximity to the road, this 
effect is already present for residential properties adjacent to S.R. 210 given the existing high traffic volumes 
on the road. It is possible that any existing adverse effects on property values might increase with the 
S.R. 210 Wasatch Boulevard alternatives due to an increase in noise and a wider roadway facility that could 
decrease the distance between S.R. 210 and the front-row residential properties. 

6.4.2.1.2 Five-lane Alternative 
The economic impacts from the Five-lane Alternative would be the same as those from the Imbalanced-lane 
Alternative. 

6.4.2.2 S.R. 210 – North Little Cottonwood Road to Alta 

6.4.2.2.1 Effects of Construction 
With the Enhanced Bus Service Alternative, there would be no improvements to S.R. 210 from North Little 
Cottonwood Road to Alta; therefore, there would be no economic impacts to businesses and residences in 
Little Cottonwood Canyon from construction activities. See Section 6.4.2.4, Avalanche Mitigation 
Alternatives, for potential economic impacts related to construction of the snow sheds and Section 6.4.2.5, 
Trailhead Parking Alternatives, for impacts related to trailhead parking. 

6.4.2.2.2 Business Impacts 
There would be no business acquisitions from the Enhanced Bus Service Alternative from North Little 
Cottonwood Road to Alta. 
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6.4.2.2.3 Effects of Operation 

General Economic Impacts 
The Enhanced Bus Service Alternative would provide improved bus service to the ski resorts and would 
reduce the number of vehicles on S.R. 210 in Little Cottonwood Canyon. The enhanced bus service would 
provide an economic benefit to the ski resorts by allowing more users to access the resorts than what can 
be provided by the current parking lot capacities and existing bus service. As shown in Table 6.4-1, the skier 
capacity with the Enhanced Bus Service Alternative would increase by about 2,283 skiers compared to the 
existing maximum skier capacity provided by the current infrastructure and buses. Since resort employees 
use the transportation system and are not skiing, they were subtracted from the skier capacity. For the 
analysis, only bus trips from 7 AM to 1 PM were included under the assumption that few skiers would access 
the resorts after 1 PM. 

Table 6.4-1. Change is Skier Capacity with the Enhanced Bus 
Service Alternative 

Mode 
Skier Capacity with 

Existing Infrastructure 
Skier Capacity with 

Enhanced Bus Service 

Resort parking 7,595a 7,595a 
Roadside parking 1,953b 1,454c 
Buses  1,512d 4,536e 
Reduction for ski resort employeesf 1,062 1,304 
Total skiers 9,998 12,281 
a Assumes resort parking of 3,500 parking spaces at average vehicle occupancy of 2.17. 
b Assumes roadside parking of 900 parking spaces at average vehicle occupancy of 2.17. 
c Assumes elimination of winter roadside parking of 230 spaces as part of alternative. 
d Assumes maximum capacity of current UTA bus service of 36 trips from 7 AM to 1 PM with 

occupancy of 42 people per bus. 
e Assumes maximum capacity of Enhanced Bus Service Alternative with 108 trips from 7 AM 

to 1 PM with occupancy of 42 people per bus. 
f Assumes 9.6% reduction in the number of resort employees who use the transportation 

system. The employees who use the transportation system are subtracted from the total 
skiers. 

The average in-state and out-of-state per-skier expenditures were estimated to be $293 per person per day 
(University of Utah, Kem C. Gardner Policy Institute 2018). The estimate assumed that the resorts would 
operate at maximum capacity only on weekends and holidays (2 weeks for Christmas through January 1, 
Martin Luther King Jr. Day, Presidents’ Day, and 1 week for Easter), or about 49 days total. 

As shown in Table 6.4-2, the net economic benefit to Utah of the Enhanced Bus Service Alternative over an 
entire ski season is predicted to be about $34.1 million (or 11.1%) compared to the No-Action Alternative. 
The table also includes any loss of revenue from those skiers who are projected to no longer visit the ski 
resorts in Little Cottonwood Canyon because of a toll (for more information, see the section titled Tolling 
Impacts below).  



 

 June 2021 
6-14 Utah Department of Transportation 

Table 6.4-2. Change in Visitor Spending with the Enhanced Bus 
Service Alternative 

Alternative 
Spending per Day 

in 2050 
Annual Spending 

in 2050 

No-Action Alternative $6.3 million $306.7 million 
Enhanced Bus Service Alternative $7.0 million $340.8 million 
Change with Enhanced Bus Service 
Alternative  

+$0.7 million  
(11.1% increase) 

+$34.1 million  
(11.1% increase) 

Source: HDR 2020 
Table assumes that about 550 vehicles per day, or about 1,200 skiers, would not visit the ski 
resorts in Little Cottonwood Canyon because of a toll. 

To incentivize use of the enhanced bus service, a toll or a ban on single-occupant vehicles would need to be 
implemented. 

The Enhanced Bus Service Alternative, including its supporting elements (trailhead parking and avalanche 
mitigation), would have de minimis impacts to Little Cottonwood Creek and the overall watershed as a 
primary drinking water source, so this alternative would not change the regional economic conditions 
supported by the drinking water. See Chapter 12, Water Resources, for more information regarding the 
expected impacts to the Little Cottonwood Canyon watershed including Little Cottonwood Creek as a 
drinking water source. 

Tolling Impacts 
To determine the impacts from tolling and to better understand how the road users value travel time, 
Lighthouse Research and Development, Inc. (Lighthouse) surveyed local users. Specifically, this survey 
collected information regarding visitors’ travel choices and recreation activities during both winter and 
nonwinter periods of visitation to the resorts. The telephone survey began on June 26, 2019, and concluded 
on August 5, 2019, after receiving 1,057 valid responses. The survey focused on collecting information from 
the general population in the four counties surrounding Big and Little Cottonwood Canyons: Davis, Salt 
Lake, Summit, and Utah. The results of the survey were used to help UDOT determine the impact from 
various toll options. 

For tolling to be effective in reducing congestion on S.R. 210 and to eliminate about 30% of vehicle traffic 
(and move the passengers to the bus service), the toll would need to be between $20 and $30. Based on 
the survey results at that toll rate, about 550 vehicles or about 1,200 skiers (assuming an average vehicle 
occupancy of 2.17) per day are projected to no longer visit the ski resorts in Little Cottonwood Canyon, 
instead going to other ski resorts near the Wasatch Front (the analysis assumes that Big Cottonwood 
Canyon would also be tolled). The skiers would still go skiing, so the regional or state economy would not 
likely lose business or tax revenue. However, the ski resorts in Little Cottonwood Canyon would lose some 
revenue. With the added skier capacity of about 2,283 skiers per day provided by the Enhanced Bus Service 
Alternative versus the potential loss of 1,200 skiers per day from a toll, there would still be an overall net 
economic benefit during busy ski days. If the toll is in place even on off-peak days with a similar toll rate to 
$20 to $30, this alternative could cause the resorts to lose revenue because fewer skiers would visit 
the resorts. 
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Impacts of a Ban on Single-occupant Vehicles 
Another option besides tolling would be to eliminate single-occupant vehicles from Little Cottonwood Canyon 
during peak travel periods. Single-occupant vehicles are about 30% of vehicle traffic in the canyon. Single 
occupants might be more willing to take transit and not go to another resort since the inconvenience factor 
would be less than traveling with a family. 

6.4.2.3 Mobility Hubs Alternative 
The Enhanced Bus Service Alternative includes two mobility hubs: a mobility hub at the gravel pit and a 
mobility hub at the park-and-ride lot at 9400 South and Highland Drive. 

6.4.2.3.1 Gravel Pit 

Effects of Construction 
Constructing a mobility hub at the gravel pit location would not cause any economic impacts. Wasatch Ski 
and Snowboard Rental is located adjacent to the gravel pit, and construction activities would be similar to 
the current aggregate mining operations. Access would be maintained to Wasatch Ski and Snowboard 
Rental during construction, so only temporary, limited impacts would occur. 

Business Impacts 
An existing aggregate mine at the gravel pit is planned for a future commercial and residential development. 
If the mobility hub is constructed prior to the commercial and residential development and while the 
aggregate mine is in operation, this construction might impact the operation and could be an economic 
impact. The aggregate mine is one of the major suppliers of gravel and asphalt in the Salt Lake Valley. The 
current owner of the mine expects to continue operations for another 5 to 20 years. Since portions of the 
mine are no longer in use, it might be possible to avoid impacting the mine operations with the mobility hub. 

Effects of Operations 
Cottonwood Heights City’s plans at the gravel pit include a mix of commercial and residential uses. The 
development would provide a substantial economic benefit to Cottonwood Heights as well as to the regional 
economy in the form of local and regional taxes. In addition, the development is likely to include hotels to 
increase the capacity for out-of-state tourists to ski in the winter. 

The mobility hub at the gravel pit would provide about 1,500 parking spaces, which could be shared with the 
development. The mobility hub users would provide an economic benefit to the proposed commercial 
development at the gravel pit and to Cottonwood Heights City since the users might stop at restaurants and 
shops either before or after skiing. The amount of tax revenue (property tax and/or sales tax) with the gravel 
pit mobility hub would depend on the type of development approved and what, if any, tax incentives are 
offered to the developers. Because these details regarding these developments are not known and not 
approved, the gravel pit mobility hub could potentially cause an increase or a decrease in tax revenue 
(property tax and/or sales tax) compared to the developments at the gravel pit with the No-Action 
Alternative. 
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6.4.2.3.2 9400 South and Highland Drive 

Effects of Construction 
Most of the construction activity associated with the 9400 South and Highland Drive mobility hub would be 
confined to the existing 4-acre park-and-ride lot. This construction would not alter traffic flow into nearby 
businesses except for the Walgreens at the northeast corner of the park-and-ride lot. The construction 
activity could deter some patrons from visiting the Walgreens. Walgreens is considered a destination 
business, so patrons are less likely to avoid the area and select another business because of construction. 
UDOT would work with the business during construction to minimize impacts and provide adequate access 
to the business. 

Business Impacts 
The 9400 South and Highland Drive mobility hub would not require any business acquisitions. 

Effects of Operation 
The mobility hub at 9400 South and Highland Drive would provide about 1,000 parking spaces. The mobility 
hub’s users would provide an additional economic benefit to the businesses in Sandy near the mobility hub 
since the users might stop at restaurants and shops before or after skiing. 

6.4.2.4 Avalanche Mitigation Alternatives 
The Enhanced Bus Service Alternative includes two alternatives for avalanche mitigation: the Snow Sheds 
with Berms Alternative and the Show Sheds with Realigned Road Alternative. 

6.4.2.4.1 Snow Sheds with Berms Alternative 

Effects of Construction 

Construction of the snow sheds would occur during the summer and would take about two summer 
construction seasons. During construction, S.R. 210 in Little Cottonwood Canyon could have periodic delays 
at the snow shed construction sites, which could reduce visitation for summer activities at the Snowbird and 
Alta ski resorts. Summer is the off season for the resorts, but there are still many popular activities including 
hiking, mountain biking, tram and ski lift rides, festivals, and concerts. Although construction delays would be 
temporary, the closures could reduce the resorts’ revenues during the summer since they could deter people 
from visiting the resorts. 

Business Impacts 
The Snow Sheds with Berms Alternative would not require any business acquisitions. 

Effects of Operation 
With the implementation of the snow sheds, the number of road closures due to avalanches and avalanche 
mitigation would be reduced by between 6 and 15 days per year in 2050. This reduction in the number of 
road closures would provide an economic benefit to the Alta and Snowbird ski resorts by allowing more 
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visitors to access the resorts. The reduction would result in more lift passes, ski lessons, equipment rentals 
and purchases, food purchases, and other resort-related spending. In 2050, the economic benefit compared 
to the No-Action Alternative is estimated to be between $19 million and $45 million per ski season 
depending on the number of road closures (UDOT 2019). Overall, the snow sheds would provide an 
economic benefit to the ski resorts. 

6.4.2.4.2 Snow Sheds with Realigned Road Alternative 
The economic impacts from the Snow Sheds with Realigned Road Alternative would be the same as those 
from the Snow Sheds with Berms Alternative. 

6.4.2.5 Trailhead Parking Alternatives 
The Enhanced Bus Service Alternative includes three alternatives to address trailhead parking: 

x Trailhead Improvements and No S.R. 210 Roadside Parking within ¼ Mile of Trailheads Alternative 

x Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 Intersection to Snowbird 
Entry 1 Alternative 

x No Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 Intersection to 
Snowbird Entry 1 Alternative 

6.4.2.5.1 Trailhead Improvements and No S.R. 210 Roadside Parking within ¼ Mile of 
Trailheads Alternative 

Trailhead improvements would be constructed during the summer and within one summer season. Most of 
the construction would occur within existing parking areas, and this limitation would minimize delays for 
traffic using S.R. 210. However, traffic could be temporarily rerouted near the trailhead access points, and 
this rerouting could cause some delays for those wishing to visit the ski resorts for summer activities. The 
delays to traffic would be minor and are not expected to substantially reduce summer revenue at the 
ski resorts. 

6.4.2.5.2 Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative 

The overall economic impacts from this alternative would be the same as from the Trailhead Improvements 
and No Roadside Parking within ¼ Mile of Trailheads Alternative. 

As described in Section 4.4.2.5.2, Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative, in Chapter 4, Community and Property Impacts, there would be 
recreational impacts to climbers who use roadside parking and pullouts on the lower portion of Little 
Cottonwood Canyon to access climbing areas. About 15 roadside pullouts would be eliminated. Improved 
trailhead parking at the Grit Mill, Gate Buttress, Bridge, Lisa Falls, and White Pine Trailheads could be used 
to access some areas. These reductions in parking and access to climbing areas are not anticipated to 
reduce sales of climbing equipment or the total number of climbing-related trips, since climbers could use 
alternative access through the existing trail network to reach the affected climbing areas in Little Cottonwood 
Canyon. In addition, hundreds of climbing routes in Little Cottonwood Canyon and other surrounding areas 
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would still be open and accessible for climbing, and access to these routes would be unaffected by the 
changes to roadside parking with this alternative. 

6.4.2.5.3 No Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative 

The overall economic impacts from this alternative would be the same as from the Trailhead Improvements 
and No Roadside Parking within ¼ Mile of Trailheads Alternative. 

The economic impacts to climbers from this alternative would be the same as from the Trailhead 
Improvements and No Roadside Parking from S.R. 209/S.R. 210 Intersection to Snowbird Entry 1 
Alternative. 

6.4.2.6 No Winter Parking Alternative 
By eliminating winter roadside parking in the canyon, about 230 parking spaces on S.R. 210 would be 
removed adjacent to the ski resorts. UDOT does not expect the loss of this parking to have an economic 
impact on the ski resorts because the Enhanced Bus Service Alternative would provide substantial parking 
in the Salt Lake Valley and an efficient mode of transportation to replace the loss of 230 parking spaces. 

6.4.3 Enhanced Bus Service in Peak-period Shoulder Lane Alternative 
This section describes the economic impacts of the Enhanced Bus Service in Peak-period Shoulder Lane 
Alternative, which includes improvements to the Wasatch Boulevard segment of S.R. 210, improvements to 
the segment of S.R. 210 from North Little Cottonwood Road to the town of Alta, two mobility hubs, 
avalanche mitigation alternatives, trailhead parking alternatives, and the No Winter Parking Alternative. 

6.4.3.1 S.R. 210 – Wasatch Boulevard 
The economic impacts from the Imbalanced-lane Alternative and the Five-lane Alternative with the 
Enhanced Bus Service in Peak-period Shoulder Lane Alternative would be the same as with the Enhanced 
Bus Service Alternative. 

6.4.3.2 S.R. 210 – North Little Cottonwood Road to Alta 

6.4.3.2.1 Effects of Construction 
Construction of the peak-period shoulder lanes would occur during the summer and would take about two 
summer construction seasons. During construction, S.R. 210 in Little Cottonwood Canyon could be reduced 
to one travel lane adjacent to construction areas, which could reduce visitation for summer activities at the 
Snowbird and Alta ski resorts. Summer is the off season for the resorts, but there are still many popular 
activities including hiking, mountain biking, tram and ski lift rides, festivals, and concerts. Although 
construction closures would be temporary, the closures would reduce the resorts’ revenues during the 
summer since they could deter people from visiting the resorts. 
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6.4.3.2.2 Business Impacts 
The Enhanced Bus Service in Enhanced Bus Service in Peak-period Shoulder Lane Alternative would not 
require any business acquisitions. 

6.4.3.2.3 Effects of Operation 
The economic impacts from the Enhanced Bus Service in Peak-period Shoulder Lane Alternative would be 
the same as from the Enhanced Bus Service Alternative 

6.4.3.3 Mobility Hubs Alternative 
The economic impacts from the mobility hubs with the Enhanced Bus Service in Peak-period Shoulder Lane 
Alternative would be the same as with the Enhanced Bus Service Alternative 

6.4.3.4 Avalanche Mitigation Alternatives 
The economic impacts from the avalanche mitigation alternatives with the Enhanced Bus Service Alternative 
in Peak-period Shoulder Lane Alternative would be the same as with the Enhanced Bus Service Alternative. 

6.4.3.5 Trailhead Parking Alternatives 
The economic impacts from the trailhead parking alternatives with the Enhanced Bus Service Alternative in 
Peak-period Shoulder Lane Alternative would be the same as with the Enhanced Bus Service Alternative. 

6.4.3.6 No Winter Parking Alternative 
The economic impacts from the No Winter Parking Alternative with the Enhanced Bus Service Alternative in 
Peak-period Shoulder Lane Alternative would be the same as with the Enhanced Bus Service Alternative. 

6.4.4 Gondola Alternative A (Starting at Canyon Entrance) 
This section describes the economic impacts of Gondola Alternative A, 
which includes a gondola alignment from the entrance to Little 
Cottonwood Canyon to the Snowbird and Alta ski resorts, improvements 
to the Wasatch Boulevard segment of S.R. 210, two mobility hubs, 
avalanche mitigation alternatives, trailhead parking alternatives, and the 
No Winter Parking Alternative. 

6.4.4.1 S.R. 210 – Wasatch Boulevard 
The economic impacts from the Imbalanced-lane Alternative and the 
Five-lane Alternative with Gondola Alternative A would be the same as 
with the Enhanced Bus Service Alternative. 

What are gondola base and 
terminal stations? 

As used in this chapter, the term 
terminal station refers to the first 
and last stations on a passenger’s 
gondola trip. Passengers board 
and disembark the gondola cabins 
at the terminal stations. 

The base station is the terminal 
station at the bottom of the 
canyon, and a destination station 
is a terminal station at the top of 
the canyon. 

A tower supports the gondola 
cable. 
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6.4.4.2 S.R. 210 – North Little Cottonwood Road to Alta 

6.4.4.2.1 Effects of Construction 
Construction of the gondola system would occur during the summer and would take about two summer 
construction seasons. During construction, limited locations of S.R. 210 in Little Cottonwood Canyon (mainly 
near towers) could be temporarily restricted to one travel lane, which could reduce visitation for summer 
activities at the Snowbird and Alta ski resorts. There are many popular activities at the resorts during the 
summer including hiking, mountain biking, tram and ski lift rides, festivals, and concerts. Although Gondola 
Alternative A would have limited impacts to S.R. 210, mainly temporary traffic delays, these delays could 
reduce the resorts’ revenues by a small amount during the summer. 

6.4.4.2.2 Business Impacts 
Gondola Alternative A would not require any business acquisitions. 

6.4.4.2.3 Effects of Operation 
The economic impacts from winter operation of Gondola Alternative A would be the same as those from the 
Enhanced Bus Service Alternative. Gondola Alternative A would also operate during the summer. UDOT 
conducted an assessment of induced summer use to estimate the number of additional trips that would 
occur on the gondola system beyond those trips that users were already planning to make by vehicle. The 
assessment estimated that there would be 198 additional summer visitors in the canyon per weekend day in 
2050 with Gondola Alternative A or B (for more information, see Chapter 20, Indirect Effects). No baseline 
data are available regarding the amount of money that summer visitors typically spend at Snowbird, Alta, 
and the surrounding businesses. UDOT anticipates that the estimated 198 additional visitors per weekend 
day would increase revenues at Snowbird, Alta, and the surrounding businesses, assuming that the 
additional visitors spend money on summer activities, lodging, food, or shopping during their trip. 

Gondola Alternative A, including its supporting elements (trailhead parking and avalanche mitigation), would 
have de minimis impacts to Little Cottonwood Creek and the overall watershed as a primary drinking water 
source, so this alternative would not change the regional economic conditions supported by the drinking 
water. See Chapter 12, Water Resources, for more information regarding the expected impacts to the Little 
Cottonwood Canyon watershed including Little Cottonwood Creek as a drinking water source. 

6.4.4.3 Mobility Hubs Alternative 
The economic impacts from the mobility hubs with Gondola Alternative A would be the same as with the 
Enhanced Bus Service Alternative. 

6.4.4.4 Avalanche Mitigation Alternatives 
The economic impacts from the avalanche mitigation alternatives with Gondola Alternative A would be the 
same as with the Enhanced Bus Service Alternative. 
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6.4.4.5 Trailhead Parking Alternatives 
The economic impacts from the trailhead parking alternatives with Gondola Alternative A would be the same 
as with the Enhanced Bus Service Alternative. 

6.4.4.6 No Winter Parking Alternative 
The economic impacts from the No Winter Parking Alternative with Gondola Alternative A would be the 
same as with the Enhanced Bus Service Alternative. 

6.4.5 Gondola Alternative B (Starting at La Caille) 
This section describes the economic impacts of Gondola Alternative B, which includes a gondola alignment 
from La Caille to the Snowbird and Alta ski resorts, improvements to the Wasatch Boulevard segment of 
S.R. 210, two mobility hubs, avalanche mitigation alternatives, trailhead parking alternatives, and the No 
Winter Parking Alternative. 

6.4.5.1 S.R. 210 – Wasatch Boulevard 
The economic impacts from the Imbalanced-lane Alternative and the Five-lane Alternative with Gondola 
Alternative B would be the same as with the Enhanced Bus Service Alternative. 

6.4.5.2 S.R. 210 – North Little Cottonwood Road to Alta 

6.4.5.2.1 Effects of Construction 
The overall economic impacts from construction from Gondola Alternative B would be the same as from 
Gondola Alternative A. 

6.4.5.2.2 Business Impacts 
Gondola Alternative B would not require any business acquisitions. 

6.4.5.2.3 Effects of Operation 
The beneficial and adverse economic impacts from Gondola Alternative B would be the same as from 
Gondola Alternative A except at the gondola base station at La Caille. A proposed development that is 
expected to be built with or without Gondola Alternative B adjacent to the base station could include 
residential uses mixed with a hotel, restaurants, and a few retail shops. The development would provide an 
economic benefit to Cottonwood Heights as well as to the regional economy in the form of local and regional 
taxes. The users of the base station could provide an additional economic benefit to the proposed La Caille 
development since the gondola users might use the hotel or the restaurants and shops either before or after 
skiing.  

The amount of tax revenue (property tax and/or sales tax) with the Gondola Alternative B developments 
would depend on the type of development approved and what, if any, tax incentives are offered to the 
developers. Because these details regarding these developments are not known and not approved, Gondola 
Alternative B could potentially cause an increase or a decrease in tax revenue (property tax and/or sales 
tax) compared to the No-Action Alternative developments in the La Caille area. 
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Gondola Alternative B, including its supporting elements (trailhead parking and avalanche mitigation), would 
have de minimis impacts to Little Cottonwood Creek and the overall watershed as a primary drinking water 
source, so this alternative would not change the regional economic conditions supported by the drinking 
water. See Chapter 12, Water Resources, for more information regarding the expected impacts to the Little 
Cottonwood Canyon watershed including Little Cottonwood Creek as a drinking water source. 

6.4.5.3 Mobility Hubs Alternative 
With Gondola Alternative B, there would be a 1,500-space parking structure at the gondola base station at 
La Caille, and the mobility hubs at the gravel pit and at 9400 South and Highland Drive would have reduced 
parking lots and would require about 600 and 400 parking spaces, respectively. This is less than that 
proposed with the enhanced bus service alternatives and Gondola Alternative A of 1,500 parking spaces at 
the gravel pit and 1,000 at 9400 South and Highland Drive. The fewer number of parking spaces would 
result in less economic benefit to the proposed and existing businesses around the mobility hubs since 
fewer users would potentially visit the surrounding businesses either before or after skiing. 

The analysis of the 1,500-space parking structure at the Gondola Alternative B base station is included in 
Section 6.4.5.2, S.R. 210 – North Little Cottonwood Road to Alta. 

6.4.5.4 Avalanche Mitigation Alternatives 
The economic impacts from the avalanche mitigation alternatives with Gondola Alternative B would be the 
same as with the Enhanced Bus Service Alternative. 

6.4.5.5 Trailhead Parking Alternatives 
The economic impacts from the trailhead parking alternatives with Gondola Alternative B would be the same 
as with the Enhanced Bus Service Alternative. 

6.4.5.6 No Winter Parking Alternative 
The economic impacts from the No Winter Parking Alternative with Gondola Alternative B would be the 
same as with the Enhanced Bus Service Alternative. 
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6.4.6 Cog Rail Alternative (Starting at La Caille) 
This section describes the economic impacts from the Cog Rail 
Alternative, which includes a cog rail alignment from La Caille to the 
Snowbird and Alta ski resorts, improvements to the Wasatch Boulevard 
segment of S.R. 210, improvements to the segment of S.R. 210 on North 
Little Cottonwood Road, two mobility hubs, avalanche mitigation 
alternatives, trailhead parking alternatives, and the No Winter Parking 
Alternative. 

6.4.6.1 S.R. 210 – Wasatch Boulevard 
The impacts from the Imbalanced-lane Alternative and the Five-lane 
Alternative with the Cog Rail Alternative would be the same as with the 
Enhanced Bus Service Alternative. 

6.4.6.2 S.R. 210 – North Little Cottonwood Road to Alta 

6.4.6.2.1 Effects of Construction 
Construction of the cog rail system would occur during the summer and would occur over about two summer 
construction seasons. During construction, limited locations of S.R. 210 in Little Cottonwood Canyon could 
be temporarily restricted to one travel lane (mainly for construction vehicle access), which could reduce 
visitation for summer activities at the Snowbird and Alta ski resorts. There are many popular activities at the 
resorts during the summer including hiking, mountain biking, tram and ski lift rides, festivals, and concerts. 
Although the Cog Rail Alternative would have limited impacts to S.R. 210, mainly temporary traffic delays, 
these delays could reduce the resorts’ revenues by a small amount during the summer. 

6.4.6.2.2 Business Impacts 
The Cog Rail Alternative would not require any business acquisitions. 

6.4.6.2.3 Effects of Operation 
The economic impacts from operation of the Cog Rail Alternative would be the same as those from 
operation of Gondola Alternative B. 

6.4.6.3 Mobility Hubs Alternative 
The impacts from the mobility hubs with the Cog Rail Alternative would be the same as with Gondola 
Alternative B. 

What are cog rail base and 
terminal stations? 

As used in this chapter, the term 
terminal station refers to the first 
and last stations on a passen-
ger’s cog rail trip. Passengers 
board and disembark the cog rail 
vehicles at the terminal stations. 

The base station is the terminal 
station at the bottom of the 
canyon, and a destination station 
is a terminal station at the top of 
the canyon. 
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6.4.6.4 Avalanche Mitigation Alternatives 
The Cog Rail Alternative includes the same mid-canyon snow sheds as the Enhanced Bus Service 
Alternative and also includes two additional upper-canyon snow sheds. However, the general economic 
impacts from the avalanche mitigation alternatives with the Cog Rail Alternative would be the same as with 
the Enhanced Bus Service Alternative. 

6.4.6.5 Trailhead Parking Alternatives 
The cog rail alignment would remove segments of the Gate Buttress, Grit Mill, and Lisa Falls Trailheads. To 
reduce the impacts to the trailheads, UDOT used a single-track design adjacent to the trailheads; however, 
even with the single-track section, segments of the trailheads would be removed. Therefore, as part of the 
Cog Rail Alternative, the three trailheads would need to be reconfigured to maintain their use.  

With the improvements, parking at the Gate Buttress Trailhead would be modified from 31 spaces in a dirt 
parking area to 21 paved spaces, the number of spaces at the Grit Mill Trailhead (21 paved spaces) would 
not change, and parking at the Lisa Falls Trailhead would be modified from about 58 spaces including 
adjacent roadside parking within ¼ mile of the trailhead to 41 paved spaces. At all three trailheads, parking 
would not be allowed within ¼ mile of the trailhead, and appropriate site drainage and restroom facilities 
would be added. 

Three trailhead parking alternatives are being considered: 

x Trailhead Improvements and No S.R. 210 Roadside Parking within ¼ Mile of Trailheads Alternative 

x Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 Intersection to Snowbird 
Entry 1 Alternative 

x No Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 Intersection to 
Snowbird Entry 1 Alternative 

If the Cog Rail Alternative is selected, one of the three trailhead parking alternatives would be identified as 
the Preferred Alternative. 

6.4.6.5.1 Trailhead Improvements and No S.R. 210 Roadside Parking within ¼ Mile of 
Trailheads Alternative 

With the Cog Rail Alternative, the Gate Buttress, Grit Mill, and Lisa Falls Trailheads would be reconstructed 
as part of the cog rail design. Therefore, the only improved trailheads with this trailhead parking alternative 
would be the Bridge and White Pine Trailheads. The design of these trailheads would be the same as with 
the Enhanced Bus Service Alternative. 

Trailhead improvements would be constructed during the summer and within one summer season. Most of 
the construction would occur within existing parking areas, and this limitation would minimize delays for 
traffic using S.R. 210. However, traffic could be temporarily rerouted near the trailhead access points, and 
this rerouting could cause some delays for those wishing to visit the ski resorts for summer activities. The 
delays to traffic would be minor and are not expected to substantially reduce summer revenue at the 
ski resorts. 
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6.4.6.5.2 Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative 

With this alternative, the trailhead parking improvements would be the same as with the Trailhead 
Improvements and No S.R. 210 Roadside Parking within ¼ Mile of Trailheads Alternative described in 
Section 6.4.6.5.1. However, with this alternative, all roadside parking in Little Cottonwood Canyon would be 
eliminated from the entrance to the canyon to Snowbird Entry 1. To eliminate parking, No Parking signs 
would be placed along S.R. 210. In all, the total number of parking spaces from the intersection of 
S.R. 209/S.R. 210 to Snowbird Entry 1, including at the reconstructed trailheads as part of the cog rail 
design, would be reduced from the existing 528 spaces to 221 spaces (a reduction of 307 spaces). 

The overall economic impacts from this alternative would be the same as from the Trailhead Improvements 
and No Roadside Parking within ¼ Mile of Trailheads Alternative with the Cog Rail Alternative. 

The economic impacts from the reduction in parking spaces would be the same as from the Trailhead 
Improvements and No Roadside Parking from S.R. 209/S.R. 210 Intersection to Snowbird Entry 1 
Alternative with the Enhanced Bus Service Alternative. 

6.4.6.5.3 No Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative 

With this alternative, there would be no improvements to trailhead parking at the Bridge and White Pine 
Trailheads. The Gate Buttress, Grit Mill, and Lisa Falls Trailheads would still be reconstructed as part of the 
cog rail design. To eliminate parking, No Parking signs would be placed along S.R. 210. In all, the total 
number of parking spaces from the intersection of S.R. 209/S.R. 210 to Snowbird Entry 1, including at the 
reconstructed trailheads as part of the cog rail design, would be reduced from the existing 528 spaces to 
114 spaces (a reduction of 414 spaces). 

The economic impacts from this alternative with the Cog Rail Alternative would be the same as with the 
Enhanced Bus Service Alternative. 

6.4.6.6 No Winter Parking Alternative 
The economic impacts from the No Winter Parking Alternative with the Cog Rail Alternative would be the 
same as with the Enhanced Bus Service Alternative. 
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6.4.7 Mitigation Measures 

6.4.7.1 All Alternatives 
For businesses that experience short-term access and visibility problems during construction, a traffic 
access management plan will be developed and implemented by the construction contractor that maintains 
the public’s access to the business during normal business hours. However, with construction in Little 
Cottonwood Canyon, it might not be possible to keep the road open all of the time during the summer 
construction period. UDOT will work with the U.S. Department of Agriculture Forest Service and businesses 
in Little Cottonwood Canyon to inform them of potential closures and try to avoid closures during 
peak periods. 

For impacts related to strip takes from business properties, the business will receive compensation in 
accordance with UDOT’s right-of-way acquisition practices. Property acquisitions will be completed 
according to the provisions of the federal Uniform Relocation Assistance and Real Property Acquisition 
Policies Act of 1970, as amended, and the Utah Relocation Assistance Act, Utah Code, Section 57-12. 
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Chapter 7: Traffic and Transportation 

7.1 Introduction 
This chapter discusses the existing travel patterns on and adjacent to 
State Route (S.R.) 210 and considers the expected effects of the project 
alternatives on these travel patterns. Travel patterns were analyzed for 
vehicles only. Information about pedestrian and bicyclist facilities is 
provided in Chapter 9, Considerations Related to Pedestrians and 
Bicyclists. 

Traffic and Transportation Impact Analysis Area. The traffic and 
transportation impact analysis area includes the roads that could be 
beneficially or adversely affected by the project alternatives. The impact 
analysis area includes Wasatch Boulevard and S.R. 210 from 6200 South to the town of Alta including the 
Alta Bypass Road, and the signalized intersections on S.R. 210 and connecting roads (see Figure 1.1-1, 
Transportation Needs Assessment Study Area, in Chapter 1, Purpose and Need). The impact analysis area 
also includes 9400 South and Highland Drive adjacent to the proposed 9400 South and Highland Drive 
mobility hub. 

7.2 Regulatory Setting 
Technical Advisory T 6640.8A, Guidance for Preparing and Processing Environmental and Section 4(f) 
Documents, from the Federal Highway Administration (FHWA 1987) recommends an analysis of travel 
patterns and accessibility in an Environmental Impact Statement (EIS). 

7.2.1 Methodology 
7.2.1.1 S.R. 210 – Wasatch Boulevard 
The transportation analysis for Wasatch Boulevard uses data obtained from the Wasatch Front Regional 
Council’s (WFRC) travel demand model. The model provides data about traffic operations in terms of level 
of service. 

• Level of Service (LOS). Level of service is measurement of the 
vehicle-carrying capacity and performance of a street, freeway, or 
intersection. When the capacity of a road is exceeded, the result is 
congestion, delay, and a poor level of service. Level of service is 
represented by a letter “grade” ranging from A for excellent 
conditions (free-flowing traffic and little delay) to F for failure 
conditions (extremely congested, stop-and-go traffic and 
excessive delay). LOS B through LOS E describe progressively 
worse traffic conditions (Figure 7.2-1). 

What is the traffic and 
transportation impact analysis 
area? 

The traffic and transportation 
impact analysis area includes 
the roads that could be 
beneficially or adversely affected 
by the project alternatives. 

What is a travel demand 
model? 

A travel demand model is a 
computer model that predicts the 
number of transportation trips 
(travel demand) in an area at a 
given time. The travel demand 
model used for the S.R. 210 
Project is maintained by WFRC. 
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To achieve the Utah Department of Transportation’s 
(UDOT) goal of optimizing mobility, proposed roadway 
projects are evaluated in terms of the road’s modeled 
level of service. UDOT has set a goal of maintaining 
roads in the urban parts of the state at LOS D or better. 
Typically, in urban areas, LOS E and F are considered 
unacceptable operating conditions and LOS D and 
above are considered acceptable operating conditions. 

To evaluate the proposed Wasatch Boulevard 
alternatives, UDOT used WFRC’s travel demand model 
to generate data about the level of service on the road 
network in the Wasatch Boulevard portion of the traffic 
and transportation impact analysis area for the existing 
(2018) conditions and the future (2050) no-action and 
action conditions. The data for the existing and future 
conditions were then compared to determine how the 
action alternatives would alter operating conditions on 
the local road network. 

7.2.1.2 S.R. 210 – North Little Cottonwood 
Road to Alta 

For the analysis of winter mobility on S.R. 210, UDOT 
used travel time per person to evaluate mobility 
improvements. To determine travel times for the roadway 
alternatives, UDOT used the 30th-highest hourly traffic volume of the year. A design hour is an hour with a 
traffic volume that represents a location-specific peak-hour value for designing the geometric and control 
elements of a road. This selected peak hour would allow the designed facility to accommodate traffic during 
most of the peak hours. 

The design hour is a key characteristic in estimating the expected 
demand for a proposed transportation facility. Typically, the hour 
corresponding to the 30th-highest hourly traffic volume of the year is 
considered as the design hour as stated by the Highway Performance 
Monitoring System.  

In nonurban settings similar to S.R. 210 in Little Cottonwood Canyon, the 
customary practice in the United States is to base highway design on the 
30th-highest hour of the year. The 30th-highest hour is used because it 
falls in the range of subsequent highest hours that have similar traffic volumes. Even though a considerable 
variance might be observed between the peak (highest) and 30th-highest hourly traffic volumes of a year, 
designing for the peak hour would not be deemed economical and feasible in many regions (FHWA 2018). 
Therefore, travel times in this chapter for S.R. 210 from North Little Cottonwood Road to Alta are based on 
the 30th-highest hourly traffic volumes. 

Figure 7.2-1. Level of Service 

 

What is a design hour? 

A design hour is an hour with a 
traffic volume that represents a 
location-specific peak-hour value 
for designing the geometric and 
control elements of a road. 
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7.3 Affected Environment 
7.3.1 Roadway System 
The full length of S.R. 210 is 12.5 miles. It is the primary link for 
Cottonwood Heights and communities in the Salt Lake Valley to access 
Little Cottonwood Canyon. S.R. 210 provides a direct connection to Little 
Cottonwood Canyon from Interstate 215 (I-215). Major intersections on 
S.R. 210 are with S.R. 190/Fort Union Boulevard, Bengal Boulevard, 
Wasatch Boulevard, and S.R. 209. S.R. 210 is also an important 
commuter road for southeast valley residents to access I-215 and 
employment centers throughout the Wasatch Front. 

The first 2.2 miles of S.R. 210 south of Fort Union Boulevard are 
designated Wasatch Boulevard, which is a four-lane arterial for 0.7 mile 
from S.R. 190/Fort Union Boulevard to Bengal Boulevard and continues 
as a two-lane arterial for 1.5 miles from Bengal Boulevard to a split where 
S.R. 210 diverges from Wasatch Boulevard and continues as North Little 
Cottonwood Road heading into Little Cottonwood Canyon. 

S.R. 210 continues as North Little Cottonwood Road for 1.7 miles to its intersection with S.R. 209, where it 
becomes Little Cottonwood Canyon Road to its terminus at Albion Basin Road in the town of Alta, a distance 
of 8.6 miles. Little Cottonwood Canyon Road is primarily two lanes, with three short segments having three 
lanes that provide opportunities for passing slower-moving vehicles. 

The Bypass Road is a 1.1-mile, two-lane route that splits south from S.R. 210 at Snowbird Entry 4 and 
rejoins S.R. 210 just below Alta. It provides additional access to and between the resorts and serves as a 
bypass of the Superior avalanche path during certain high-hazard periods. 

As Wasatch Boulevard, S.R. 210 is part of a major north-south corridor at the base of the Wasatch 
Mountains providing primary access to both Big and Little Cottonwood Canyons (Figure 7.3-1). Travelers 
into Little Cottonwood Canyon on S.R. 210 are primarily recreation users in the canyon. Residential property 
owners and resort employees in Little Cottonwood Canyon also use S.R. 210 for commuting and trips for 
goods and services. Other roads of importance in the traffic and transportation impact analysis area are 
described below. 

• I-215 is the major interstate highway link that provides recreation access from the Salt Lake City 
metropolitan area to four of the Wasatch Front canyons in the Salt Lake Valley: Parley’s, Mill Creek, 
Big Cottonwood, and Little Cottonwood Canyons. 

• S.R. 190/Fort Union Boulevard is an east-west arterial south of I-215. West of its intersection with 
S.R. 210, Fort Union Boulevard is a two-lane road from Wasatch Boulevard to 3000 East and a five-
lane road west of 3000 East. Fort Union Boulevard provides access across the Salt Lake Valley to 
Cottonwood Heights and both Big and Little Cottonwood Canyons. Travelers on I-215 access 
S.R. 190 via 6200 South/Wasatch Boulevard. During the winter, S.R. 190 terminates at the top of 
Big Cottonwood Canyon at the Brighton ski resort, but in summer the road is open across 
Guardsman Pass to Park City. 

• Bengal Boulevard is a two-lane arterial with a center turn lane providing east-west access from 
neighborhoods in southern Cottonwood Heights to commercial areas and major arterials, including 
Highland Drive at the road’s western terminus. 

What are peak periods? 

Peak periods are the periods of 
the day with the greatest 
amounts of traffic. The AM 
(morning) peak period is from 
6 AM to 9 AM, and the PM 
(afternoon) peak period is from 
3 PM to 6 PM. Peak periods are 
looked at by transportation 
officials when examining the 
need for a project.  
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Figure 7.3-1. Transportation Network 
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7.3.2 S.R. 210 – Wasatch Boulevard 
The purpose of the improvements on the Wasatch Boulevard segment of S.R. 210 related to traffic and 
transportation is to improve the level of service to LOS D or better in 2050; therefore, this section focuses on 
congestion levels and level of service on Wasatch Boulevard from Fort Union Boulevard to North Little 
Cottonwood Road. As shown in Table 7.3-1, the segment of Wasatch Boulevard from 3500 East to Kings 
Hill Drive currently operates at an unacceptable level of service of LOS E. Figure 7.3-2 shows the roadway 
segments on Wasatch Boulevard.  

Table 7.3-1. Wasatch Boulevard – Travel Demand Analysis by Direction and Segment in 2018 

Conditions 

Travel Time from Fort Union 
Blvd. to North Little 

Cottonwood Road (minutes) 
Level of Service by Segment 

Northbound 
in AM/PM 
Peak Hour 

Southbound 
in AM/PM 
Peak Hour 

Fort Union 
Blvd. to Bengal 

Blvd. 
Bengal Blvd. 
to 3500 East 

3500 East to 
Kings Hill 

Drive 

Kings Hill Drive 
to North Little 
Cottonwood 

Road 
Existing conditions 

(2018) 
4:08 / 4:10 3:38 / 4:37 B C E C 

Source: Fehr & Peers 2019 

Red shading = Does not meet level of service goal of LOS D or better. 

Table 7.3-2 shows the intersection level of service on Wasatch Boulevard in the traffic and transportation 
impact analysis area. As shown, only the intersection at 3500 East currently does not meet UDOT’s level of 
service goal of LOS D or better; it has a level of service of LOS E. 

Table 7.3-2. Wasatch Boulevard – Travel Demand Analysis by Intersection in the AM and PM Peak 
Hours in 2018 

Conditions 

Level of Service by Intersection 

Fort Union Blvd./
Wasatch Blvd. 

Bengal Blvd./
Wasatch Blvd. 

3500 East/
Wasatch Blvd. 

Kings Hill Drive/
Wasatch Blvd. 

North Little 
Cottonwood 

Road/ 
Wasatch Blvd. 

AM PM AM PM AM PM AM PM AM PM 
Existing conditions 

(2018) 
B B B C B E B C B B 

Source: Fehr & Peers 2019 

Red shading = Does not meet level of service goal of LOS D or better. 
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Figure 7.3-2. Wasatch Boulevard and Connecting Roads 
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7.3.3 S.R. 210 – North Little Cottonwood Road to Alta 

7.3.3.1 Existing Congestion Levels 
The peak traffic periods on S.R. 210 from North Little Cottonwood Road to Alta typically occur on weekends 
and holidays during the winter. High seasonal demand can cause traffic conditions resembling a traffic jam 
consisting of a very long line of vehicles heading into or out of Little Cottonwood Canyon. 

Traffic congestion is greatest during the morning and late afternoon as skiers travel to and from the ski 
resorts. Traffic in the morning becomes congested at the intersection of S.R. 209 and S.R. 210, causing 
substantial traffic backups on both roads that can extend for miles. In 2018, during the 30th-highest hour 
(that is, the hour with the 30th-highest hourly traffic volumes during the year), per-person travel time on 
S.R. 210 from Fort Union Boulevard to Alta was about 40 to 45 minutes. For reference, the travel time for 
this approximately 12-mile distance during light travel conditions is about 21 minutes. During the 30th-
highest hour in 2018, traffic backed up on S.R. 210 from the intersection with S.R. 209 about 2,775 feet and 
on S.R. 209 from the intersection with S.R. 210 about 50 feet. 

Traffic leaving the two ski resort parking lots in the afternoons can cause heavy congestion on S.R. 210 near 
the parking lot exit points and where traffic from the two resorts intersect. This can often cause traffic to 
become congested on S.R. 210 down to the intersection of S.R. 209 and S.R. 210. Travel times from the ski 
resorts to Fort Union Boulevard during the 30th-highest hour are about 40 to 45 minutes. 

7.3.3.2 Avalanche Mitigation 
The purpose of the S.R. 210 Project related to avalanche closures is to improve S.R. 210’s reliability by 
substantially reducing the number of days and hours when the road is closed for avalanche mitigation and 
incidents. Therefore, this section focuses on avalanche closure related to UDOT’s avalanche-control work in 
the canyon. 

Based on data recorded by UDOT, from 1999 to 2018, UDOT closed the road in Little Cottonwood Canyon 
an average of 10.8 days per year for part of the day to conduct avalanche control. During this period, there 
were an average of 56.3 hours of road closure per year, or about 5 hours of road closure per avalanche-
control event (Dynamic Avalanche Consulting 2018). The greatest number of closures between 1999 and 
2018 occurred during the 2008–2009 winter season, which had 21 closure days and a total of 106 hours of 
closure. Closures are mostly due to avalanche-mitigation operations. 

Following overnight or early-morning road closures to facilitate avalanche-mitigation activities and snow 
removal, UDOT tries to open the road by 8 AM, but even short delays in opening the road can cause 
substantial traffic delays of between 2 and 4 hours as traffic builds behind the road closure point at the 
entrance to the canyon. Vehicles waiting to enter the canyons can back up onto Wasatch Boulevard from 
the canyon entrance onto I-215 (a distance of about 5.5 miles) and on S.R. 209 to about 2300 East (see 
Figure 7.3-1, Transportation Network, above). These backups cause substantial congestion; affect the 
reliability of access for people traveling to residences off Wasatch Boulevard, North Little Cottonwood Road, 
and S.R. 209; and can substantially interfere with emergency vehicles’ access. 
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7.3.4 Mobility Hubs 

7.3.4.1 Gravel Pit 
The gravel pit is located in Cottonwood Heights off Wasatch Boulevard 
just north of Fort Union Boulevard. The site is an active aggregate mine 
with a substantial number of trucks entering and exiting the site. When 
loaded, the slow-moving trucks reduce mobility on Wasatch Boulevard; 
however, the level of service on Wasatch Boulevard still meets UDOT’s 
level of service goal of LOS D or better. 

7.3.4.2 9400 South and Highland Drive 

There is an existing Utah Transit Authority (UTA) park-and-ride lot at 9400 
South and Highland Drive in Sandy. The park-and-ride lot is used 
primarily during the winter by skiers to access the bus service to the ski 
resorts. There are no known transportation issues associated with the 
operation of this park-and-ride lot. 

7.3.5 Trailhead Parking 
Recreationists in Little Cottonwood Canyon experience difficulty finding parking near trailheads. Trailhead 
parking is limited and can quickly reach capacity early in the morning, causing many people to park on the 
side of the road and walk along the roadway to trailheads, which creates a safety issue. Roadside parking 
also causes cyclists to move from the shoulder into the vehicle travel lane. One of the most congested 
parking areas is the White Pine Trailhead (Mountain Accord 2014), which is located at a curve with limited 
sight distance and narrow shoulders. 

7.3.6 Winter Parking 
Winter travel is mostly linked to ski resort visitation. The ski resorts, Snowbird and Alta, have space to 
accommodate about 4,300 vehicles depending on weather conditions (Avenue Consultants 2012). Skiers 
arriving at the ski resorts might find that the available parking has already been taken and parking is 
available only on the roadside of S.R. 210. Parking on the roadside in winter often occurs during snowy 
conditions, which increases the hazards associated with winter travel conditions and can cause congestion 
and pedestrian-vehicle conflicts. Roadside parking during the winter can also reduce mobility as the travel 
lane widths are reduced and vehicles slow down as they move through the area. In the afternoon when 
skiers leave the resorts, some vehicles parked on the roadside facing up canyon make U-turns to head 
down canyon, which further reduces mobility. Roadside winter parking also makes snow removal during 
snow events difficult since there are limited places to store snow. 

7.3.7 Transit Service 
Figure 1.4-4, Transit Routes and Park-and-ride Lots, in Chapter 1, Purpose and Need, shows the locations 
of the UTA bus routes that serve the transportation needs assessment study area and use S.R. 210. Two 
UTA bus routes provide winter service in Little Cottonwood Canyon: Route 953 from Murray Central Station 

What is a mobility hub? 

A mobility hub is a location 
where users can transfer from 
their personal vehicle to a bus.  

What is the gravel pit? 

The gravel pit is an active 
aggregate (gravel) mine in 
Cottonwood Heights off Wasatch 
Boulevard just north of Fort 
Union Boulevard.  
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and Route 994 from Historic Sandy Station. These routes are served by dedicated transit ski buses for 
visitors to the Snowbird and Alta ski resorts and operate from the end of November to mid-April. During the 
winter of 2019–2020, Route 953 provided 16 trips into the canyon per day with service every 15 to 
30 minutes during peak periods and every 2 hours during off-peak periods. During the same period, 
Route 994 provided 26 trips into the canyon per day with service every 15 to 30 minutes. Each bus provided 
multiple stops along the route for users to board near their home or at an existing park-and-ride lot. During 
the 2019–2020 ski season, UTA no longer used the Little Cottonwood Canyon park-and-ride lot as a bus 
stop. In the peak hour, the bus service has a capacity of 336 riders (8 buses × 42 people per bus). 

7.4 Environmental Consequences and Mitigation 
Measures 

This section analyzes how the project alternatives would affect the travel patterns on key roads in the traffic 
and transportation impact analysis area (the effects would be experienced by both motorists and bus transit 
users). This section also analyzes the expected closure of Little Cottonwood Canyon from avalanche-
mitigation work. 

This section does not specifically address construction-related transportation impacts (see Chapter 19, 
Construction Impacts). However, during construction, there would be increased congestion on S.R. 210 and 
some of the connecting roads. The delays associated with construction would be temporary, and alternate 
routes to minimize effects on motorists would be identified with signs if possible. 

7.4.1 No-Action Alternative 
This section describes the traffic and transportation impacts of the No-Action Alternative in the Wasatch 
Boulevard segment of S.R. 210, in the segment of S.R. 210 from North Little Cottonwood Road to the town 
of Alta, at the gravel pit, and at the park-and-ride lot at 9400 South and Highland Drive. 

7.4.1.1 S.R. 210 – Wasatch Boulevard 
With the No-Action Alternative, no improvements to Wasatch Boulevard would be made. As shown in 
Table 7.4-1, as a result of regional population growth, the level of service on Wasatch Boulevard would 
decline compared to current conditions, with Wasatch Boulevard from Fort Union Boulevard to Kings Hill 
Drive operating at unacceptable levels of service of LOS E and F. In addition, travel time during the PM peak 
hour would more than double compared to existing conditions (from 4:37 minutes to 10:15 minutes) for the 
2.2-mile segment of Wasatch Boulevard. 

The reasons for the increase of about 6 minutes of travel time in the PM southbound direction are the longer 
wait times at signalized intersections, the merge lane south of Bengal Boulevard, and PM peak travel being 
more focused between 5 PM and 6 PM. The northbound AM peak period would not experience a substantial 
increase in travel time because traffic during the morning commute is more dispersed between 7 AM and 
9 AM and because S.R. 210 does not have a lane merge in the northbound direction.  
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Table 7.4-1. Wasatch Boulevard – Level of Service by Segment for the Existing Conditions (2018) 
and the No-Action Alternative (2050) 

Conditions or 
Alternative 

Travel Time from Fort Union 
Blvd. to North Little 

Cottonwood Road (minutes) 
Level of Service by Segment 

(Passing Criteria Are LOS A–D) 

Northbound 
in AM/PM 
Peak Hour 

Southbound 
in AM/PM 
Peak Hour 

Fort Union 
Blvd. to 

Bengal Blvd. 
Bengal Blvd. 
to 3500 East 

3500 East to 
Kings Hill 

Drive 

Kings Hill Drive 
to North Little 
Cottonwood 

Road 
Existing conditions 

(2018) 
4:08 / 4:10 3:38 / 4:37 B C E C 

No-Action Alternative 

(2050) 
4:22 / 4:40 3:53 / 10:15 F E E D 

Source: Fehr & Peers 2019 

Red shading = Does not meet level of service goal of LOS D or better. 

Table 7.4-2 shows the intersection levels of service on Wasatch Boulevard evaluated for the traffic and 
transportation impact analysis area for the No-Action Alternative in 2050. As shown, of the five intersections 
on Wasatch Boulevard in the impact analysis area, four would operate at unacceptable levels of service of 
LOS E or F. 

Table 7.4-2. Wasatch Boulevard – Level of Service by Intersection for the Existing Conditions (2018) 
and the No-Action Alternative (2050)  

Conditions or 
Alternative 

Level of Service by Intersection 
(Passing Criteria Are LOS A–D) 

Fort Union Blvd./
Wasatch Blvd. 

Bengal Blvd./
Wasatch Blvd. 

3500 East/
Wasatch Blvd. 

Kings Hill Drive/
Wasatch Blvd. 

North Little 
Cottonwood 

Road/ 
Wasatch Blvd. 

AM PM AM PM AM PM AM PM AM PM 
Existing conditions 

(2018) 
B B B C B E B C B B 

No-Action Alternative 

(2050) 
B F C F B E B F D C 

Source: Fehr & Peers 2019 

Red shading = Does not meet level of service goal of LOS D or better. 



 

June 2021 

Utah Department of Transportation  7-11 

7.4.1.2 S.R. 210 – North Little Cottonwood Road to Alta 
With the No-Action Alternative, there would be no improvements to S.R. 210 and no increase in bus service. 
Between 2017 and 2050, the populations of Salt Lake County and Utah County are expected to increase by 
36% and 108%, respectively. This population growth is expected to increase the winter recreational use of 
Little Cottonwood Canyon, causing the number of vehicles in the 30th-highest hour to increase from 1,061 in 
2018 to 1,555 in 2050. The 30th-highest hour is in the morning peak hour between 8 AM and 9 AM and 
occurs before the parking lots at the ski resorts are full. 

As shown in Table 7.4-3, the increase in traffic would cause per-person travel times on S.R. 210 from Fort 
Union Boulevard to Alta to increase from 40 to 45 minutes in 2018 to 80 to 85 minutes in 2050 with the 
No-Action Alternative. In the 30th-highest hour, traffic backups on S.R. 209 would increase from 50 feet to 
6,700 feet, or past the intersection of Wasatch Boulevard and 9400 South. On S.R. 210, traffic backups 
would increase from 2,775 feet to 13,000 feet, or past the intersection of Wasatch Boulevard and North Little 
Cottonwood Road. This increase in traffic backup lengths would make it increasingly difficult for residents 
who live along S.R. 209 and S.R. 210 to leave or return to their homes during the morning on busy ski days.  

Table 7.4-3. S.R. 210 – 30th-highest-hour Travel Times and Vehicle 
Backup Lengths for the Existing Conditions (2018) and the No-Action 
Alternative (2050)  

Conditions or  
Alternative 

30th-highest-hour 
Per-person Travel 
Timea (minutes) 

Vehicle Backup Distance from 
S.R. 209/S.R. 210 Intersection (feet) 

On S.R. 209 On S.R. 210 
Existing conditions (2018) 40–45 50 2,775 

No-Action Alternative (2050) 80–85 6,700 13,000 

a Fort Union Boulevard to Alta ski resort 

With the No-Action Alternative, traffic leaving the two ski resort parking lots during the afternoons would take 
longer to leave Little Cottonwood Canyon than under the existing conditions, with an 80-to-85-minute per-
person travel time from the resorts to Fort Union Boulevard. 

UDOT assumes that, with the No-Action Alternative, ski bus service would be similar to what is in place today. 

7.4.1.3 Mobility Hubs 

7.4.1.3.1 Gravel Pit 
With the No-Action Alternative, Cottonwood Heights City is planning for development of the gravel pit. 
Current plans include a mix of commercial and residential uses. With the development, traffic would increase 
over that with the current gravel pit operation. Depending on the density of the development, the traffic 
entering and leaving the site during peak periods could increase congestion on Wasatch Boulevard. Before 
the gravel pit site is developed, a traffic plan would be prepared to improve access to and from the site to 
minimize traffic impacts to Wasatch Boulevard. 
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7.4.1.3.2 9400 South and Highland Drive 
With the No-Action Alternative, there would be no change to the operation of the park-and-ride lot at 9400 
South and Highland Drive as a bus park-and-ride lot. Therefore, traffic conditions would be same as existing 
conditions. 

7.4.1.4 Avalanche Mitigation Alternatives 
As shown in Table 7.4-4, with the No-Action Alternative in 2050, Little Cottonwood Canyon is projected to be 
closed up to about 21 days and 108 hours per winter season for avalanche-mitigation work. The increase in 
closures over current conditions is based on the greater risk with higher traffic volumes in 2050 compared to 
2018. The avalanche risk increases with more vehicles because of the greater potential for an avalanche to 
strike a vehicle, which results in more avalanche-mitigation efforts. The potential average increase in road 
closures would result in more days when traffic backs up from the intersection of S.R. 209 and S.R. 210 into 
residential neighborhoods along 9400 South, Wasatch Boulevard, and North Little Cottonwood Road. The 
increase in the number of closures would cause greater impacts to the residents in Sandy, Cottonwood 
Heights, and Salt Lake County since access to their homes during these closures would be increasingly 
difficult.  

Table 7.4-4. S.R. 210 – Average Days and Hours of Road Closures with the 
Existing Conditions (2018) and the No-Action Alternative (2050)  
Conditions or Alternative Average Days with Closures Average Hours of Closuresa 
Existing conditions (2018) 10.8 56.3 

No-Action Alternative (2050)b 10.5 to 21 56 to 108+ 

Source: Dynamic Avalanche Consulting 2018 

a See Section 2.2.1, Range of Alternatives To Be Considered – June 2020, in Chapter 2, Alternatives, 

for a discussion regarding how climate change was considered in the analysis. 

b For the existing conditions, there is history of data to develop the average number of days and hours 

of closure. For 2050, there are no historical supporting data; the average number of days and hours 

of closure will be within the range provided.  

7.4.1.5 Trailhead Parking Alternatives 
With the No-Action Alternative, there would be no change to trailhead parking and no elimination of roadside 
parking near trailheads. However, as the population continues to grow along the Wasatch Front, more 
people would recreate in Little Cottonwood Canyon. The transportation conditions with the No-Action 
Alternative would be the same as the existing conditions described in Section 7.3.5, Trailhead Parking, but 
conditions would worsen as more recreationists access Little Cottonwood Canyon and look for parking on 
S.R. 210 near the trailheads. 
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7.4.1.6 No Winter Parking Alternative 
With the No-Action Alternative, there would be no change to roadside winter parking. The transportation 
conditions would be the same as those described in Section 7.3.6, Winter Parking. 

7.4.2 Enhanced Bus Service Alternative 
This section describes the traffic and transportation impacts of the Enhanced Bus Service Alternative, which 
includes improvements to the Wasatch Boulevard segment of S.R. 210, two mobility hubs, avalanche 
mitigation alternatives, trailhead parking alternatives, and the No Winter Parking Alternative. 

7.4.2.1 S.R. 210 – Wasatch Boulevard 
This section describes the traffic and transportation impacts of the Imbalanced-lane Alternative and the Five-
lane Alternative, which would both widen the Wasatch Boulevard segment of S.R. 210. 

7.4.2.1.1 Imbalanced-lane Alternative 
With the Imbalanced-lane Alternative, vehicle capacity would be added to Wasatch Boulevard, and the level 
of service and associated congestion levels on Wasatch Boulevard would improve from LOS D through 
LOS F with the No-Action Alternative to LOS B or C (Table 7.4-5). In addition, with the Imbalanced-lane 
Alternative, Wasatch Boulevard would be improved to meet current UDOT design and safety standards, and 
the safety deficiencies described in Chapter 1, Purpose and Need, would be corrected. Because design 
standards would be met, the limited sight distance at the Kings Hill Drive intersection would be improved, 
and the entire segment of Wasatch Boulevard would include right- and left-turn lanes that would improve 
safety and access into residential areas.  

Table 7.4-5. Wasatch Boulevard –Level of Service by Segment for the No-Action Alternative and 
Wasatch Boulevard Action Alternatives (2050) 

Alternative 

Travel Time from Fort Union 
Blvd. to North Little 

Cottonwood Road (minutes) 
Level of Service by Segment 

(Passing Criteria Are LOS A–D) 

Northbound 
in AM/PM 
Peak Hour 

Southbound 
in AM/PM 
Peak Hour 

Fort Union 
Blvd. to Bengal 

Blvd. 
Bengal Blvd. 
to 3500 East 

3500 East to 
Kings Hill 

Drive 

Kings Hill Drive 
to North Little 
Cottonwood 

Road 
No-Action Alternative 4:22 / 4:40 3:53 / 10:15 F E E D 

Imbalanced-lane 

Alternative 
4:05 / 4:37 3:32 / 4:21 C C C C 

Five-lane Alternative 3:51 / 4:00 3:32 / 4:12 C B B C 

Source: Fehr & Peers 2019 

Red shading = Does not meet level of service goal of LOS D or better. 
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With the Imbalanced-lane Alternative, the level of service and associated congestion levels at key 
intersections on Wasatch Boulevard would improve from LOS B through F with the No-Action Alternative to 
LOS A through D (Table 7.4-6). LOS D meets UDOT’s level of service goal for Wasatch Boulevard. 

Table 7.4-6. Wasatch Boulevard – Level of Service by Intersection for the No-Action Alternative and 
Wasatch Boulevard Action Alternatives (2050) 

Alternative 

Level of Service by Intersection 

Fort Union Blvd./
Wasatch Blvd. 

Bengal Blvd./
Wasatch Blvd. 

3500 East/
Wasatch Blvd. 

Kings Hill Drive/
Wasatch Blvd. 

North Little 
Cottonwood 

Road/ 
Wasatch Blvd. 

AM PM AM PM AM PM AM PM AM PM 
No-Action Alternative B F C F B E B F D C 

Imbalanced-lane 

Alternative 
C D C C A B C D C D 

Five-lane Alternative C C B B A B B C C D 

Source: Fehr & Peers 2019 

Red shading = Does not meet level of service goal of LOS D or better. 

7.4.2.1.2 Five-lane Alternative 
The transportation benefits with the Five-lane Alternative would be similar to those with the Imbalanced-lane 
Alternative since all key segments and key intersections on Wasatch Boulevard would meet UDOT’s level of 
service goal of LOS D or better (see Table 7.4-5 and Table 7.4-6 above). However, because of the 
additional lane provided with the Five-lane Alternative, two of the four key segments would operate at LOS B 
versus LOS C with the Imbalanced-lane Alternative. In addition, out of the five key intersections on Wasatch 
Boulevard in the traffic and transportation impact analysis area, three would have better traffic performance 
(Fort Union Boulevard, Bengal Boulevard, and Kings Hill Drive). Overall, the Five-lane Alternative would 
provide greater transportation performance than the Imbalanced-lane Alternative. 
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7.4.2.2 S.R. 210 – North Little Cottonwood Road to Alta 
With the Enhanced Bus Service Alternative, there would be no improvements to S.R. 210, but bus service 
would be substantially increased and personal vehicle use on S.R. 210 in Little Cottonwood Canyon would 
be reduced by implementing a toll. The purpose of the toll is to reduce personal vehicle use by 30% to the 
ski resorts by incentivizing transit use. 

As shown in Table 7.4-7, by increasing bus use and reducing personal vehicle use, the per-person travel 
times in 2050 would decrease from 80 to 85 minutes with the No-Action Alternative to 45 to 50 minutes with 
the Enhanced Bus Service Alternative (these are average combined travel times for buses and personal 
vehicles). The 45-to-50-minute travel time would be similar to the existing travel time in 2018 of 40 to 
45 minutes. The analysis in Table 7.4-7 is based on the 30th-highest-hour traffic volume on S.R. 210 at the 
entrance to the canyon, which is expected to occur on about 49 days per ski season. The peak backup 
lengths would last about an hour and then start to decrease. The bus service would also be delayed, which 
would result in a total travel time of 45 to 50 minutes (Fehr & Peers 2018). 

On S.R. 210, traffic backups would decrease from 13,000 feet, or past the intersection of Wasatch 
Boulevard and North Little Cottonwood Road, to 4,300 feet. On S.R. 209, traffic backups would decrease 
from 6,700 feet, or past the intersection of 9400 South and Wasatch Boulevard, to 1,275 feet. The decrease 
in traffic backup lengths would improve access to the residential neighborhoods along S.R. 209 and 
S.R. 210 on busy ski days. Figure 7.4-1 illustrates the backup distances on S.R. 209 and S.R. 210. 

With the Enhanced Bus Service Alternative, the current UTA ski bus routes into Little Cottonwood Canyon 
would be eliminated, and bus users would need to drive to a mobility hub to board a bus to the gondola base 
station. This could be seen as a negative impact to current bus users who board a bus near the homes 
along the bus service route. In the future, UTA could add ski bus service to the mobility hubs from areas in 
the Salt Lake Valley.  

Table 7.4-7. S.R. 210 – 30th-highest-hour Travel Times and Vehicle Backup 
Lengths for the No-Action and Action Alternatives (2050) 

Alternative 

30th-highest-hour 
Per-person Travel 
Timea (minutes) 

Vehicle Backup Distance from 
S.R. 209/S.R. 210 Intersection (feet)b 

On S.R. 209 On S.R. 210 
No-Action Alternative 80–85 6,700 13,000 

Enhanced Bus Service Alternative 45–50 1,275 4,300 

Enhanced Bus Service in Peak-

period Shoulder Lane Alternative 
35–40 350 3,050 

Gondola Alternatives A and B 45–50 350 3,050 

Cog Rail Alternative 45–50 350 3,050 

a Fort Union Boulevard to Alta ski resort. 

b Analysis is based on 30th-busiest-hour traffic volumes in 2050. 
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Figure 7.4-1. Vehicle Backup Lengths by Alternative 
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7.4.2.2.1 Tolling or a Ban on Single-occupant Vehicles 
With the Enhanced Bus Service Alternative, there would be no improvements to S.R. 210, but bus service 
would be substantially increased and personal vehicle use on S.R. 210 in Little Cottonwood Canyon would 
be reduced by implementing a toll or a ban on single-occupant vehicles. The purpose of the toll or ban would 
be to incentivize transit use by reducing personal vehicle use by 30% to the ski resorts. S.R. 210 in Little 
Cottonwood Canyon is the only road that serves the ski resorts. It ends at the top of the canyon. Therefore, 
tolling would not increase traffic on other routes into Little Cottonwood Canyon since there are no bypass 
routes for avoiding the vehicle-restriction policy. The enhanced bus service to the ski resorts would be the 
only option to not paying the toll. The toll would not apply to residents, resort and other business employees, 
employees with the U.S. Department of Agriculture Forest Service, or freight traffic. 

An indirect impact of a toll or a ban on single-occupant vehicles on S.R. 210 could be that skiers would visit 
other ski resorts that are not accessed by roads with restrictions. The main traffic impact would be to 
S.R. 190 in Big Cottonwood Canyon, which provides access to two ski resorts (Brighton and Solitude) and is 
about 3 miles north of Little Cottonwood Canyon. If skiers use S.R. 190 to avoid a toll or ban on single-
occupancy vehicles on S.R. 210, congestion levels on S.R. 190 could increase substantially, causing long 
delays to reach the ski resorts in Big Cottonwood Canyon and traffic backups on Fort Union Boulevard and 
Wasatch Boulevard. To mitigate the potential for causing indirect effects in the form of increased congestion 
on S.R. 190, UDOT would likely implement a toll or a ban on single-occupant vehicles on this road so that 
both S.R. 190 and S.R. 210 have similar congestion-management policies. For more information, see 
Chapter 20, Indirect Effects. 

The only freight traffic that uses S.R. 210 in Little Cottonwood Canyon serves the ski resorts and other 
commercial businesses. Freight traffic would likely be exempt from paying the toll, so the toll would not 
restrict freight traffic to these locations. 

7.4.2.3 Mobility Hubs Alternative 
The Enhanced Bus Service Alternative includes two mobility hubs: a mobility hub at the gravel pit and a 
mobility hub at the park-and-ride lot at 9400 South and Highland Drive. 

7.4.2.3.1 Gravel Pit 
With this mobility hub alternative, a 1,500-space parking garage and bus maintenance facility would be built 
at the gravel pit along with other commercial and residential development planned by Cottonwood Heights 
City. During the AM peak hour, about 700 vehicles could access the parking garage. The gravel pit mobility 
hub would include a diamond interchange designed to handle the volume of traffic and thereby minimize 
congestion impacts on Wasatch Boulevard. During peak travel periods, the traffic signals at the interchange 
would be designed to give priority to vehicles going to the parking garage. 

7.4.2.3.2 9400 South and Highland Drive 
With this mobility hub alternative, a 1,000-space parking garage would be built at the existing UTA park-and-
ride lot at 9400 South and Highland Drive. During the AM peak hour, about 430 vehicles could access the 
parking garage. Given the current site configuration, no additional access or access improvements would be 
required. Traffic on both 9400 South and Highland Drive would increase to some extent, but no substantial 
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traffic congestion is anticipated. Most of the increase in traffic would be during the morning during off-peak 
travel periods such as on weekends and holidays. 

7.4.2.4 Avalanche Mitigation Alternatives 
The Enhanced Bus Service Alternative includes two alternatives for avalanche mitigation: the Snow Sheds 
with Berms Alternative and the Show Sheds with Realigned Road Alternative. 

7.4.2.4.1 Snow Sheds with Berms Alternative 
With the Snow Sheds with Berms Alternative, the snow sheds would reduce the number of days and hours 
of S.R. 210 closures from avalanches. As shown in Table 7.4-8, by 2050, the duration of avalanche closures 
would decrease from 21 days and 108 hours with the No-Action Alternative to 6 days and 11 hours with the 
snow sheds. The decrease in closure time would result in fewer vehicles waiting to enter Little Cottonwood 
Canyon and less traffic backing onto S.R. 210 and S.R. 209. With the snow sheds, the decrease in the 
number and hours of closure would substantially improve closure-related congestion and the reliability of 
access for people traveling to residences off Wasatch Boulevard, North Little Cottonwood Road, and 
S.R. 209. 

Table 7.4-8. S.R. 210 – Average Days and Hours of Road Closures 
with the No-Action Alternative and the Avalanche Mitigation Action 
Alternatives (2050) 
Alternative Average Days with Closuresa Average Hours of Closuresa  
No-Action Alternative 10.5 to 21 56 to 108+ 

Snow Sheds with 

Berms Alternative  
4 to 6 2 to 11 

a For 2050, there are no historical supporting data; the average number of days and hours 

with closure will be within the range provided. 

7.4.2.4.2 Snow Sheds with Realigned Road Alternative 
The transportation impacts from the Snow Sheds with Realigned Road Alternative would be the same as 
from the Snow Sheds with Berms Alternative. 
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7.4.2.5 Trailhead Parking Alternatives 
The Enhanced Bus Service Alternative includes three alternatives to address trailhead parking: 

• Trailhead Improvements and No S.R. 210 Roadside Parking within ¼ Mile of Trailheads Alternative 

• Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 Intersection to Snowbird 
Entry 1 Alternative 

• No Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 Intersection to 
Snowbird Entry 1 Alternative 

7.4.2.5.1 Trailhead Improvements and No S.R. 210 Roadside Parking within ¼ Mile of 
Trailheads Alternative 

This alternative would reduce travel friction between roadside parked vehicles and vehicles in the travel lane 
adjacent to trailheads. The reduction in travel friction would improve overall mobility. The accesses into and 
out of the trailheads would also be improved to meet design standards, thus improving overall safety 
compared to the No-Action Alternative. Eliminating roadside parking within ¼ mile of the trailheads would 
reduce conflicts between cyclists and roadside parked vehicles and also vehicles in the travel lane, thereby 
improving the overall safety of the transportation system. 

7.4.2.5.2 Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative 

The transportation impacts from this alternative would be similar to those from the Trailhead Improvements 
and No S.R. 210 Roadside Parking within ¼ Mile of Trailheads Alternative. However, by removing all 
roadside parking in Little Cottonwood Canyon, the travel friction between roadside parked vehicles and 
vehicles in the travel lane would be eliminated, further improving mobility. In addition, by eliminating 
roadside parking, safety for both cyclists and pedestrians would be improved compared to eliminating 
parking along only portions of the road. 

7.4.2.5.3 No Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative 

The transportation impacts from this alternative would be the same as those from the Trailhead 
Improvements and No Roadside Parking from S.R. 209/S.R. 210 Intersection to Snowbird Entry 1 
Alternative regarding the elimination of roadside parking. However, there would be no improvements to the 
substandard access points at the Lisa Falls and White Pine Trailheads. Both of the access points to these 
trailheads have limited sight distances, making entering and exiting the trailheads difficult. 

7.4.2.6 No Winter Parking Alternative 
By eliminating winter parking on S.R. 210, about 230 parking spaces on S.R. 210 would be removed 
adjacent to the ski resorts. The elimination of roadside parking during the winter would substantially improve 
mobility by removing the conflicts between roadside parked vehicles and vehicles in the travel lane. In 
addition, in the afternoon when skiers leave the resorts, some vehicles currently make U-turns in the 
roadway, blocking traffic and causing congestion. With the elimination of roadside winter parking, some of 
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these types of conflicts would be reduced. Finally, with the elimination of roadside parking, snow-plowing 
operations would improve since there would be more areas for storing snow and more room for snow plows 
to maneuver. 

7.4.3 Enhanced Bus Service in Peak-period Shoulder Lane Alternative 
This section describes the traffic and transportation impacts of the Enhanced Bus Service in Peak-period 
Shoulder Lane Alternative, which includes improvements to the Wasatch Boulevard segment of S.R. 210, 
improvements to the segment of S.R. 210 from North Little Cottonwood Road to the town of Alta, two 
mobility hubs, avalanche mitigation alternatives, trailhead parking alternatives, and the No Winter Parking 
Alternative. 

7.4.3.1 S.R. 210 – Wasatch Boulevard 
The traffic and transportation impacts from the Imbalanced-lane and Five-lane Alternatives with the 
Enhanced Bus Service in Peak-period Shoulder Lane Alternative would be the same as with the Enhanced 
Bus Service Alternative. 

7.4.3.2 S.R. 210 – North Little Cottonwood Road to Alta 
With the Enhanced Bus Service in Peak-period Shoulder Lane Alternative, dedicated bus shoulder lanes 
would be added on S.R. 210 from North Little Cottonwood Road to the Alta Bypass Road. The shoulder 
lanes would have signs stating that the shoulder lanes are a bus lane only, and personal vehicles would not 
be allowed. As with the Enhanced Bus Service Alternative, a toll would be added on S.R. 210 in Little 
Cottonwood Canyon with the goal to reduce personal vehicle use by about 30%.  

As shown above in Table 7.4-7, S.R. 210 – 30th-highest-hour Travel Times and Vehicle Backup Lengths for 
the No-Action and Action Alternatives (2050), by increasing bus use and reducing personal vehicle use, the 
per-person travel times in 2050 would decrease from 80 to 85 minutes with the No-Action Alternative to 
35 to 40 minutes with the Enhanced Bus Service in Peak-period Shoulder Lane Alternative. The 
35-to-40-minute travel time would be a slight improvement over the existing travel time in 2018 of 
40 to 45 minutes. The reason for the reduction in backup lengths on S.R. 210 and travel time for the 
Enhanced Bus Service in Peak-period Shoulder Lane Alternative compared to the Enhanced Bus Service 
Alternative is that the 24 buses per hour would be able to bypass the congested S.R. 210/S.R. 209 
intersection in a bus-only lane. 

On S.R. 210, traffic backups would decrease from 13,000 feet, or past the intersection of Wasatch 
Boulevard and North Little Cottonwood Road, with the No-Action Alternative to 3,050 feet with this 
alternative. On S.R. 209, traffic backups would decrease from 6,700 feet, or past the intersection of 9400 
South and Wasatch Boulevard, with the No-Action Alternative to 350 feet with this alternative. The decrease 
in traffic backup lengths would improve access to the residential neighborhoods along S.R. 209 and 
S.R. 210 on busy ski days. 

The impacts to the existing ski bus service and tolling impacts would be the same as with the Enhanced Bus 
Service Alternative. 



 

June 2021 

Utah Department of Transportation  7-21 

7.4.3.3 Mobility Hubs Alternative 
The traffic and transportation impacts from the mobility hubs with the Enhanced Bus Service in Peak-period 
Shoulder Lane Alternative would be the same as with the Enhanced Bus Service Alternative. 

7.4.3.4 Avalanche Mitigation Alternatives 
The traffic and transportation impacts from the avalanche mitigation alternatives with the Enhanced Bus 
Service in Peak-period Shoulder Lane Alternative would be the same as with the Enhanced Bus Service 
Alternative. 

7.4.3.5 Trailhead Parking Alternatives 
The traffic and transportation impacts from the trailhead parking alternatives with the Enhanced Bus Service 
in Peak-period Shoulder Lane Alternative would be the same as with the Enhanced Bus Service Alternative. 

7.4.3.6 No Winter Parking Alternative 
The traffic and transportation impacts from the No Winter Parking Alternative with the Enhanced Bus Service 
in Peak-period Shoulder Lane Alternative would be the same as with the Enhanced Bus Service Alternative. 

7.4.4 Gondola Alternative A (Starting at Canyon Entrance) 
This section describes the traffic and transportation impacts of Gondola 
Alternative A, which includes a gondola alignment from the entrance to 
Little Cottonwood Canyon to the Snowbird and Alta ski resorts, 
improvements to the Wasatch Boulevard segment of S.R. 210, two 
mobility hubs, avalanche mitigation alternatives, trailhead parking 
alternatives, and the No Winter Parking Alternative. 

7.4.4.1 S.R. 210 – Wasatch Boulevard 
The traffic and transportation impacts with the Imbalanced-lane and Five-
lane Alternatives with Gondola Alternative A would be the same as with 
the Enhanced Bus Service Alternative. 

7.4.4.2 S.R. 210 – North Little Cottonwood Road to Alta 
With Gondola Alternative A, there would be no improvements to S.R. 210, 
but the gondola system would be used along with a toll on personal vehicle use on S.R. 210 in Little 
Cottonwood Canyon to substantially reduce personal vehicle use. Similar to the Enhanced Bus Service 
Alternative, the goal of the toll would be to reduce personal vehicle use by about 30%. As shown above in 
Table 7.4-7, S.R. 210 – 30th-highest-hour Travel Times and Vehicle Backup Lengths for the No-Action and 
Action Alternatives (2050), the per-person travel times would decrease from 80 to 85 minutes with the 
No-Action Alternative to 45 to 50 minutes with Gondola Alternative A. The 45-to-50-minute travel time would 
be similar to the existing travel time in 2018 of 40 to 45 minutes. 

What are gondola base and 
terminal stations? 

As used in this chapter, the term 
terminal station refers to the first 
and last stations on a passen-
ger’s gondola trip. Passengers 
board and disembark the 
gondola cabins at the terminal 
stations. 

The base station is the terminal 
station at the bottom of the 
canyon, and a destination station 
is a terminal station at the top of 
the canyon. 
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As shown above in Figure 7.4-1, Vehicle Backup Lengths by Alternative, on S.R. 210, traffic backups would 
decrease from 13,000 feet, or past the intersection of Wasatch Boulevard and North Little Cottonwood 
Road, with the No-Action Alternative to 3,050 feet with this alternative. On S.R. 209, traffic backups would 
decrease from 6,700 feet, or past the intersection of 9400 South and Wasatch Boulevard, with the No-Action 
Alternative to 350 feet with this alternative. The decrease in traffic backup lengths would improve access to 
the residential neighborhoods along S.R. 209 and S.R. 210 on busy ski days. With this alternative, which 
would include a gondola base station located at the Little Cottonwood Canyon park-and-ride lot, there is the 
potential that buses’ access the base station could be delayed with other S.R. 210 traffic. 

With Gondola Alternative A, UTA would not provide ski bus service on S.R. 210 to the ski resorts, since the 
gondola would provide the transit service. This arrangement would require gondola users to drive to a 
mobility hub to board a bus to the gondola base station. This could be seen as a negative impact to current 
bus users who board a bus near the homes along the ski bus service route. In the future, UTA could add bus 
service to the mobility hubs from areas in the Salt Lake Valley. 

The tolling impacts would be the same as with the Enhanced Bus Service Alternative. 

7.4.4.3 Mobility Hubs Alternative 
The traffic and transportation impacts from the mobility hubs with Gondola Alternative A would be the same 
as with the Enhanced Bus Service Alternative. 

7.4.4.4 Avalanche Mitigation Alternatives 
The traffic and transportation impacts from the avalanche mitigation alternatives with Gondola Alternative A 
would be the same as with the Enhanced Bus Service Alternative. 

7.4.4.5 Trailhead Parking Alternatives 
The traffic and transportation impacts from the trailhead parking alternatives with Gondola Alternative A 
would be the same as with the Enhanced Bus Service Alternative. 

7.4.4.6 No Winter Parking Alternative 
The traffic and transportation impacts from the No Winter Parking Alternative with Gondola Alternative A 
would be the same as with the Enhanced Bus Service Alternative. 

7.4.5 Gondola Alternative B (Starting at La Caille) 
This section describes the traffic and transportation impacts of Gondola Alternative B, which includes a 
gondola alignment from La Caille to the Snowbird and Alta ski resorts, improvements to the Wasatch 
Boulevard segment of S.R. 210, two mobility hubs, avalanche mitigation alternatives, trailhead parking 
alternatives, and the No Winter Parking Alternative. 

7.4.5.1 S.R. 210 – Wasatch Boulevard 
The traffic and transportation impacts from the Imbalanced-lane and Five-lane Alternatives with Gondola 
Alternative B would be the same as with the Enhanced Bus Service Alternative. 
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7.4.5.2 S.R. 210 – North Little Cottonwood Road to Alta 
The traffic and transportation impacts from Gondola Alternative B would be the same as with Gondola 
Alternative A except that a 1,500-space parking garage would be located at the gondola base station. 
A traffic study was performed to determine the potential reduction in mobility on S.R. 210 from vehicles 
traveling to the gondola base station at La Caille (Fehr & Peers 2020). The traffic study showed that 
S.R. 210 would operate at acceptable levels of service (LOS A–D) with the following design measures: 

• Two southbound lanes on North Little Cottonwood Road to the gondola base station 

• An underground exit from the gondola base station parking garage under North Little Cottonwood 
Road for northbound traffic 

• A traffic signal at new intersection for the parking garage 

On S.R. 210, traffic backups would decrease from 13,000 feet, or past the intersection of Wasatch 
Boulevard and North Little Cottonwood Road, with the No-Action Alternative to 3,050 feet with Gondola 
Alternative B. The traffic study showed that the backup would not interfere with the vehicles entering the 
gondola base station (Fehr & Peers 2020). On S.R. 209, traffic backups would decrease from 6,700 feet, or 
past the intersection of 9400 South and Wasatch Boulevard, with the No-Action Alternative to 350 feet with 
Gondola Alternative B. The decrease in traffic backup lengths would improve access to the residential 
neighborhoods along S.R. 209 and S.R. 210 on busy ski days. 

With Gondola Alternative B, UTA would not provide ski bus service on S.R. 210 to the ski resorts, since the 
gondola would provide the transit service. This arrangement would require gondola users to either drive to a 
mobility hub to board a bus to the gondola base station or drive to the parking structure at the base station. 
This could be seen as a negative impact to current ski bus users who board a bus near the homes along the 
bus service route. In the future, UTA could add bus service to the mobility hubs from areas in the Salt Lake 
Valley. 

7.4.5.3 Mobility Hubs Alternative 
With Gondola Alternative B, the mobility hubs at the gravel pit and at 9400 South and Highland Drive would 
require about 600 and 400 parking spaces, respectively. This is less than that proposed with the enhanced 
bus service alternatives and Gondola Alternative A of 1,500 parking spaces at the gravel pit and 1,000 at 
9400 South and Highland Drive. The fewer number of parking spaces would result in less traffic than with 
the enhanced bus service alternatives and Gondola Alternative A. Both mobility hubs would be designed to 
accommodate the level of traffic proposed at each location. 

The analysis of the 1,500-space parking structure at the Gondola Alternative B base station is included in 
Section 7.4.5.2, S.R. 210 – North Little Cottonwood Road to Alta. 

7.4.5.4 Avalanche Mitigation Alternatives 
The traffic and transportation impacts from the avalanche mitigation alternatives with Gondola Alternative B 
would be the same as with the Enhanced Bus Service Alternative. 
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7.4.5.5 Trailhead Parking Alternatives 
The traffic and transportation impacts from the trailhead parking alternatives with Gondola Alternative B 
would be the same as with the Enhanced Bus Service Alternative. 

7.4.5.6 No Winter Parking Alternative 
The traffic and transportation impacts from the No Winter Parking Alternative with Gondola Alternative B 
would be the same as with the Enhanced Bus Service Alternative. 

7.4.6 Cog Rail Alternative (Starting at La Caille) 
This section describes the traffic and transportation impacts of the Cog 
Rail Alternative, which includes a cog rail alignment from La Caille to the 
Snowbird and Alta ski resorts, improvements to the Wasatch Boulevard 
segment of S.R. 210, improvements to the segment of S.R. 210 on North 
Little Cottonwood Road, two mobility hubs, avalanche mitigation 
alternatives, trailhead parking alternatives, and the No Winter Parking 
Alternative. 

7.4.6.1 S.R. 210 – Wasatch Boulevard 
The traffic and transportation impacts from the Imbalanced-lane and Five-
lane Alternatives with the Cog Rail Alternative would be the same as with 
the Enhanced Bus Service Alternative. 

7.4.6.2 S.R. 210 – North Little Cottonwood Road to Alta 
With the Cog Rail Alternative, no improvements to the S.R. 210 travel lanes would be made, but the cog rail 
system would be used along with a toll on personal vehicle use on S.R. 210 in Little Cottonwood Canyon to 
substantially reduce personal vehicle use. The Cog Rail Alternative would include adding an 8-foot-wide 
shoulder to S.R. 210 to provide for snow storage and a safety area between the S.R. 210 travel lane and the 
cog rail alignment. Similar to the Enhanced Bus Service Alternative, the goal of the toll would be to reduce 
personal vehicle use by about 30%.  

As shown above in Table 7.4-7, S.R. 210 – 30th-highest-hour Travel Times and Vehicle Backup Lengths for 
the No-Action and Action Alternatives (2050), the per-person travel times would decrease from 
80 to 85 minutes with the No-Action Alternative to 45 to 50 minutes with the Cog Rail Alternative. The 
45-to-50-minute travel time would be similar to the existing travel time in 2018 of 40 to 45 minutes. 

What are cog rail base and 
terminal stations? 

As used in this chapter, the term 
terminal station refers to the first 
and last stations on a passen-
ger’s cog rail trip. Passengers 
board and disembark the cog rail 
vehicles at the terminal stations. 

The base station is the terminal 
station at the bottom of the 
canyon, and a destination station 
is a terminal station at the top of 
the canyon. 
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A traffic study was performed to determine the potential reduction in mobility on S.R. 210 from vehicles 
traveling to the cog rail base station at La Caille (Fehr & Peers 2020). The traffic study showed that S.R. 210 
would operate at acceptable levels of service (LOS A–D) with the following design measures: 

• Two southbound lanes on North Little Cottonwood Road to the cog rail base station 

• An underground exit from the cog rail base station parking garage under North Little Cottonwood 
Road for northbound traffic 

• A traffic signal at new intersection for the parking garage 

As shown above in Figure 7.4-1, Vehicle Backup Lengths by Alternative, on S.R. 210, traffic backups would 
decrease from 13,000 feet, or past the intersection of Wasatch Boulevard and North Little Cottonwood 
Road, with the No-Action Alternative to 3,050 feet with the Cog Rail Alternative. On S.R. 209, traffic backups 
would decrease from 6,700 feet, or past the intersection of 9400 South and Wasatch Boulevard, with the No-
Action Alternative to 350 feet with the Cog Rail Alternative. The decrease in traffic backup lengths would 
improve access to the residential neighborhoods along S.R. 209 and S.R. 210 on busy ski days. 

Removing snow from the cog rail tracks could delay snow-removal operations on S.R. 210 and reduce traffic 
mobility. Delaying snow removal from S.R. 210 could increase roadway closure times and slow traffic 
entering or exiting the canyon. The following issues were identified: 

• Snow would need to be removed from the cog rail tracks and pushed or blown onto S.R. 210. 

• Removing snow from the cog rail tracks would likely require a blower, which would require S.R. 210 
to be closed periodically. The blower could be operated during off-peak travel times on S.R. 210 
(such as early morning). 

• Once snow is pushed or blown onto S.R. 210 from the cog rail tracks, UDOT would then need to 
push it to the south side of S.R. 210. The extra snow removal could delay opening S.R. 210 during 
heavy snow events. 

• Removing snow from the cog rail tracks would add to the complex snow-removal operations on 
S.R. 210, requiring additional equipment and staff-hours. 

With the Cog Rail Alternative, UTA would not provide ski bus service on S.R. 210 to the ski resorts, since 
the cog rail system would provide the transit service. This arrangement would require cog rail users to either 
drive to a mobility hub to board a bus to the cog rail base station or drive to the parking structure at the base 
station. This could be seen as a negative impact to current ski bus users who board a bus near the homes 
along the bus service route. In the future, UTA could add bus service to the mobility hubs from areas in the 
Salt Lake Valley. 

The tolling impacts would be the same as with the Enhanced Bus Service Alternative. 

7.4.6.3 Mobility Hubs Alternative 
The traffic and transportation impacts from the mobility hubs with the Cog Rail Alternative would be the 
same as with Gondola Alternative B. 

The analysis of the 1,500-space parking structure at the cog rail base station at La Caille is included in 
Section 7.4.6.2, S.R. 210 – North Little Cottonwood Road to Alta. 
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7.4.6.4 Avalanche Mitigation Alternatives 
The traffic and transportation impacts from the mid-canyon snow sheds would be the same as with the 
Enhanced Bus Service Alternative. However, two additional snow sheds would be constructed in the upper 
canyon between the west- and east-end connections of the Bypass Road to S.R. 210 to minimize avalanche 
risk to the cog rail system. These snow sheds would cover the cog rail alignment and not S.R. 210; 
therefore, vehicle mobility on S.R. 210 would not change from the operation of the upper-canyon snow 
sheds since vehicles would continue to use the Bypass Road when S.R. 210 is closed for avalanche-
mitigation operations. 

7.4.6.5 Trailhead Parking Alternatives 
The overall traffic and transportation impacts from the trailhead parking alternatives would be the same as 
with the Enhanced Bus Service Alternative except at locations where the cog rail alignment crosses the 
access to the trailheads (Alpenbock, Grit Mill, Gate Buttress, and Lisa Falls Trailheads). At these trailheads, 
trail users could be briefly delayed while entering or exiting the trailheads when a cog rail vehicle passes by. 
This would occur 8 times per hour during the winter and 4 times per hour during the summer. 

7.4.6.6 No Winter Parking Alternative 
The traffic and transportation impacts from the No Winter Parking Alternative would be the same as with the 
Enhanced Bus Service Alternative. 

7.4.7 Mitigation Measures 
No mitigation for transportation impacts is proposed. 
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Chapter 8: Joint Development 

8.1 Introduction  
Joint development refers to opportunities to develop other public works 
projects jointly with the State Route (S.R.) 210 Project. 

This chapter discusses proposed pedestrian and bicyclist facilities that 
might be developed jointly with the S.R. 210 Project. See Chapter 9, 
Considerations Related to Pedestrians and Bicyclists, for more 
information about existing and planned facilities. 

Joint Development Impact Analysis Area. The joint development 
impact analysis area includes the city of Cottonwood Heights, the town of 
Alta, the Uinta-Wasatch-Cache National Forest, and parts of Salt Lake 
County adjacent to S.R. 210 from Fort Union Boulevard to the town of 
Alta, including the Alta Bypass Road. It also includes the area around the 
gravel pit adjacent to Wasatch Boulevard north of Fort Union Boulevard 
and the existing Utah Transit Authority (UTA) park-and-ride lot at 9400 
South and Highland Drive. 

8.2 Regulatory Setting 
Under Federal Highway Administration guidelines [Technical Advisory T 6640.8A, Guidance for Preparing 
and Processing Environmental and Section 4(f) Documents], an Environmental Impact Statement (EIS) 
should, if appropriate, identify and discuss those joint development measures that will preserve or enhance 
an affected community’s social, economic, environmental, and visual values. Consistent with those 
guidelines, this chapter discusses facilities that might be developed jointly with the S.R. 210 Project. 

8.3 Affected Environment 
The joint development impact analysis area includes pedestrian and bicycle facilities along S.R. 210. 
Representatives with Cottonwood Heights City have asked to work with the Utah Department of 
Transportation (UDOT) to develop improvements to trail crossings over Wasatch Boulevard to enhance 
active transportation options in the city. 

What is the joint development 
impact analysis area? 

The joint development impact 
analysis area includes the city of 
Cottonwood Heights, the town of 
Alta, the Uinta-Wasatch-Cache 
National Forest, and parts of Salt 
Lake County adjacent to S.R. 210 
from Fort Union Boulevard to the 
town of Alta, including the Alta 
Bypass Road. It also includes 
the area around the gravel pit 
adjacent to Wasatch Boulevard 
north of Fort Union Boulevard 
and the existing UTA park-and-
ride lot at 9400 South and 
Highland Drive. 
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8.4 Environmental Consequences and Mitigation 
Measures 

8.4.1 No-Action Alternative 
With the No-Action Alternative, the changes associated with Wasatch Boulevard would not be made as part 
of the S.R. 210 Project. If the S.R. 210 Project were not implemented, it would be more difficult for 
Cottonwood Heights City to improve pedestrian and bicyclist facilities along Wasatch Boulevard without 
UDOT’s assistance. 

8.4.2 Enhanced Bus Service Alternative 
8.4.2.1 Wasatch Boulevard Pedestrian and Cyclist Opportunities 
The Enhanced Bus Service Alternative would include improvements to Wasatch Boulevard. As proposed, 
the Wasatch Boulevard alternatives would include a 10-foot-wide trail on the east side of Wasatch Boulevard 
to improve active transportation in Cottonwood Heights. UDOT would work with Cottonwood Heights City 
during the final design process to determine whether two pedestrian and bicyclist crossings over Wasatch 
Boulevard (about 325 feet south of the Fort Union Boulevard and Wasatch Boulevard intersection and at 
Russell Park Road) as analyzed in this EIS would be constructed to improve active transportation 
connections while the project is under construction for roadway improvements. 

If an action alternative is selected for Wasatch Boulevard, UDOT would work with Cottonwood Heights City 
to determine funding options for the two pedestrian overpasses. Long-term maintenance of the pedestrian 
overpasses and trails would be the responsibility of Cottonwood Heights City. By considering these 
improvements during the final design process and as part of the reconstruction of Wasatch Boulevard, there 
could be some cost savings to Cottonwood Heights City. 

UDOT in coordination with Cottonwood Heights City would develop an aesthetics plan to implement as part 
of proposed improvements to Wasatch Boulevard. To develop the plan, UDOT and Cottonwood Heights City 
would use the goals identified in the Wasatch Boulevard Master Plan for preserving and enhancing the 
scenic and natural qualities along Wasatch Boulevard and in the Wasatch Boulevard Aesthetic Design Plan 
(Cottonwood Heights City 2019; HDR 2020). 
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8.4.2.2 Mobility Hub Opportunities 
UDOT has been coordinating with Cottonwood Heights City regarding the 
proposed mobility hub at the gravel pit. Constructing a large parking 
structure could support development of this site as a commercial and 
residential development area as planned by Cottonwood Heights City. 
Developing a parking structure would allow the structure to be used all 
year instead of just as a winter-use-only structure. UDOT would continue 
to coordinate with Cottonwood Heights City to jointly develop the gravel 
pit to meet the economic and community goals of the City. 

UDOT would also coordinate with UTA to look at opportunities to develop 
the gravel pit mobility hub into a potential year-round transit center that 
could support weekday work-oriented bus trips to destinations throughout 
the Salt Lake Valley. 

8.4.2.3 Trailhead Improvement Opportunities 
The two trailhead improvement alternatives (the Trailhead Improvements and No S.R. 210 Roadside 
Parking within ¼ Mile of Trailheads Alternative and the Trailhead Improvements and No Roadside Parking 
from S.R. 209/S.R. 210 Intersection to Snowbird Entry 1 Alternative) include improvements to the Bridge, 
Lisa Falls, and White Pine Trailheads located on land managed by the U.S. Department of Agriculture 
(USDA) Forest Service (the Gate Buttress Trailhead is on private land). UDOT has been coordinating with 
the USDA Forest Service regarding the layout of the trailhead improvements, number of restrooms, and 
water quality buffers. During the final design phase for the S.R. 210 Project, UDOT would continue to 
coordinate with the USDA Forest Service regarding the layout of the trailhead improvements so that they 
provide the amenities and public information displays needed to help manage the surrounding land. 

8.4.3 Enhanced Bus Service in Peak-period Shoulder Lane Alternative 
The joint development opportunities with the Enhanced Bus Service in Peak-period Shoulder Lane 
Alternative would be the same as those with the Enhanced Bus Service Alternative. 

8.4.4 Gondola Alternative A (Starting at Canyon Entrance) 
The joint development opportunities with Gondola Alternative A would be the same as those with the 
Enhanced Bus Service Alternative. 

8.4.5 Gondola Alternative B (Starting at La Caille) 
The joint development opportunities with Gondola Alternative B would be the same as those with the 
Enhanced Bus Service Alternative. 

8.4.6 Cog Rail Alternative (Starting at La Caille) 
The joint development opportunities with the Cog Rail Alternative would be the same as those with the 
Enhanced Bus Service Alternative. 

What is a mobility hub? 

A mobility hub is a location 
where users can transfer from 
their personal vehicle to a bus.  

What is the gravel pit? 

The gravel pit is an existing 
aggregate (gravel) mine located 
on the east side of Wasatch 
Boulevard between 6200 South 
and Fort Union Boulevard. 
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8.4.7 Mitigation Measures 
No mitigation measures for joint development impacts are proposed. 

8.5 References 
Cottonwood Heights City 

2019 Wasatch Boulevard Master Plan. July. 

HDR, Inc. 
2020 Wasatch Boulevard Aesthetic Design Plan, Cottonwood Heights, Utah. Draft, January 15. 
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Chapter 9: Considerations Related to 
Pedestrians and Bicyclists 

9.1 Introduction 
This chapter describes the existing and planned pedestrian and bicyclist 
facilities in the pedestrian and bicyclist impact analysis area, and the 
effects of the project alternatives on pedestrian and bicyclist facilities and 
movement in the impact analysis area. 

Pedestrian and Bicyclist Impact Analysis Area. The pedestrian and 
bicyclist impact analysis area includes the existing and planned facilities 
that parallel, cross over, or cross under State Route (S.R.) 210 from Fort 
Union Boulevard to the town of Alta and includes the facilities near the 
existing 9400 South and Highland Drive park-and-ride lot (see 
Figure 9.3-1, Existing Pedestrian and Bicyclist Facilities in the Pedestrian 
and Bicyclist Impact Analysis Area, on page 9-5). 

9.2 Regulatory Setting 
When the Utah Department of Transportation (UDOT) develops a project, it considers the economic, social, 
and environmental effects of the project, including disruption or destruction of human-made facilities and 
services. Under 23 United States Code (USC) Section 109(m), if a proposed project would sever an existing 
major route for nonmotorized traffic, the project must provide a reasonable alternate route for the 
nonmotorized traffic, or UDOT must show that a reasonable route exists (FHWA 2015). In addition, UDOT 
encourages bicycle use on and connecting with its facilities that are suitable for bicycle use. Bicycle facilities 
or improvements for bicycle transportation are included in UDOT’s project development and highway 
programming processes. 

For a detailed discussion of trails that are regulated under Section 4(f) of the Department of Transportation 
Act, see Chapter 26, Section 4(f) and Section 6(f) Evaluation. For information about other recreation 
resources, see Chapter 4, Community and Property Impacts. 

What is the pedestrian and 
bicyclist impact analysis area? 

The pedestrian and bicyclist 
impact analysis area includes 
the existing and planned facilities 
that parallel, cross over, or cross 
under S.R. 210 from Fort Union 
Boulevard to the town of Alta 
and includes the facilities near 
the existing 9400 South and 
Highland Drive park-and-ride lot. 
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9.3 Affected Environment 
This section describes the existing pedestrian and bicyclist facilities that parallel, cross over, or cross under 
S.R. 210, 9400 South (S.R. 209), or Highland Drive, and proposed facilities for the jurisdictions of 
Cottonwood Heights, Sandy, Alta, and Salt Lake County. For this Environmental Impact Statement (EIS), the 
existing pedestrian and bicyclist facilities are considered major routes under 23 USC Section 109(m). 

9.3.1 Existing Facilities 
S.R. 210 from Fort Union Boulevard to the entrance to Little Cottonwood 
Canyon is a heavily traveled road that is popular with cyclists. There are 
existing bicycle lanes in each travel direction along S.R. 210 in this 
segment. The standard shoulder width for bicycle lanes should be 8 feet 
along Wasatch Boulevard. The current shoulder width on S.R. 210 varies 
from 4 feet to 10 feet, with 4 feet being the typical width. Along this 
segment of S.R. 210, pedestrian facilities are incomplete, with many 
segments having no sidewalks, though there are crosswalks at each 
signalized intersection. 

In contrast with S.R. 210 from Fort Union Boulevard to the entrance to 
Little Cottonwood Canyon, S.R. 210 in Little Cottonwood Canyon 
experiences half the amount of vehicles per day and is very popular with 
cyclists, runners, and recreationists visiting the canyon. Cycling the 
canyon is listed on several cycling websites as a challenging but scenic 
ride. In addition, the annual Snowbird Bicycle Hill Climb, which has about 
200 participants, starts at the Utah Transit Authority (UTA) park-and-ride 
lot at Highland Drive and S.R. 209 and ends at Snowbird Entry 2. The 
Tour of Utah, an annual professional cycling race, has a stage during this 
multiday event that uses Little Cottonwood Canyon Road. This event attracts hundreds of riders and 
thousands of spectators. 

S.R. 210 in Little Cottonwood Canyon lacks dedicated bicyclist and pedestrian facilities, and it has steep 
grades and narrow shoulders that are a safety concern for cyclists and pedestrians. Roadway conditions 
contribute to a number of bicycle safety issues in some parts of the canyon. Since the roadway has no 
dedicated paths or sidewalks, cyclists must share the roadway and the limited shoulders with vehicles 
moving through the canyon. This can lead to conflicts on the narrow canyon road. Where shoulders are 
available, they are often in poor condition and littered with road debris, which can be dangerous for cyclists. 
In other places, shoulders are narrow or are obstructed by vehicles parked on the roadside. In some cases, 
cyclists must move into the travel lane to avoid vehicle doors or parked vehicles (Mountain Accord 2017). 

Several bicycle and pedestrian routes connect to S.R. 210 and support residents and tourists who are 
staying or live nearby. These connecting routes are Fort Union Boulevard, Big Cottonwood Canyon Road, 
Bengal Boulevard, Creek Road, Wasatch Boulevard, 3500 East, Danish Road, Top of the World Drive, 
Kings Hill Drive, Golden Hills Avenue, and 9400 South/Little Cottonwood Road. See Table 9.3-1 and 
Figure 9.3-1 for existing bicyclist and pedestrian facilities. 

What are bicycle lanes, 
buffered bicycle lanes, bicycle 
routes, and multipurpose 
trails? 

A bicycle lane is a portion of the 
roadway designated exclusively 
for cyclists. 

A buffered bicycle lane is similar 
to a bicycle lane but is designated 
with a buffered space separating 
the bicycle lane from vehicle 
traffic. 

A bicycle route is a designated 
route along a roadway for cyclists. 

A multipurpose trail is a two-way, 
off-street trail for pedestrian and 
bicyclist use.  
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There are a multitude of trails in the cities of Cottonwood Heights and Sandy. Depending on the trail, its 
surface material, and its grades, a person can walk, run, or mountain bike. See Chapter 4, Community and 
Property Impacts, for a description of the trails in the community impact analysis area.  

Table 9.3-1. Existing On-street Bicyclist and Pedestrian Facilities 

Map 
Labela 

Route 
Type of 
Bicycle 
Facility 

Type of Pedestrian 
Facility 

Comfort 
Ratingb Description 

A Big Cottonwood Canyon 
Road 

Signed bicycle 
route 

Narrow paved 
shoulders 

Low Big Cottonwood Canyon Road, though it 
lacks dedicated on-street bicycle and 
pedestrian facilities, is a popular route with 
cyclists and runners.  

B Wasatch Boulevard from 
Big Cottonwood Canyon 
to North Little 
Cottonwood Road 

Bicycle lanes 
on both sides 
of the road  

Incomplete sidewalk 
network 

Low This segment of Wasatch Boulevard is an 
important road connecting both 
Cottonwood Canyons for cyclists and 
pedestrians. 

C Wasatch Boulevard from 
North Little Cottonwood 
Road to S.R. 209/Little 
Cottonwood Canyon 
Road 

Not applicable Paved shoulders on 
both sides of the 
road; incomplete 
sidewalk network 

Low This segment of Wasatch Boulevard 
connects pedestrian and cyclists with Little 
Cottonwood Canyon and Wasatch Boule-
vard. A large residential development, Big 
Rock Estates, is being constructed on this 
segment of Wasatch Boulevard.  

D S.R. 210/Little 
Cottonwood Canyon 
Road 

Signed bicycle 
route 

Narrow paved 
shoulders 

Low Little Cottonwood Canyon Road, though it 
lacks dedicated on-street bicycle and 
pedestrian facilities, is a popular route with 
cyclists and runners. 

E Fort Union Boulevard Bicycle lanes 
on both sides 
of the road 

Incomplete sidewalk 
network on north 
side of road 

Medium Fort Union Boulevard is used by cyclists to 
access Wasatch Boulevard and Big 
Cottonwood Canyon.  

F Bengal Boulevard Bicycle lanes 
on both sides 
of the road 

Sidewalks on both 
sides of the road 

Medium Bengal Boulevard connects pedestrians 
and cyclists from Cottonwood Heights with 
Wasatch Boulevard. 

G Top of the World Drive Signed bicycle 
route 

Sidewalks on both 
sides of the road 

Not 
rated 

Top of the World Drive connects residents 
with Wasatch Boulevard and both 
Cottonwood Canyons. 

H Kings Hill Drive and 
Golden Hills Avenue 

Signed bicycle 
route 

Sidewalks on both 
sides of the road 

Not 
rated 

Kings Hill Drive and Golden Hills Avenue 
connect residents with Wasatch Boulevard 
and both Cottonwood Canyons. 

I Creek Road Bicycle lanes 
on both sides 
of the road 

Sidewalks on both 
sides of the road 

Medium Creek Road connects pedestrians and 
cyclists from Cottonwood Heights with 
Wasatch Boulevard. 

(continued on next page) 
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Table 9.3-1. Existing On-street Bicyclist and Pedestrian Facilities 

Map 
Labela 

Route 
Type of 
Bicycle 
Facility 

Type of Pedestrian 
Facility 

Comfort 
Ratingb Description 

J 3500 East Signed bicycle 
route 

Sidewalk on west 
side of the road 

High 3500 East connects pedestrians and 
cyclists from Cottonwood Heights with 
Wasatch Boulevard. 

K Danish Road Signed bicycle 
route; wide 
paved 
shoulders 

Sidewalks on both 
sides of the road 

Medium Danish Road connects pedestrians and 
cyclists from Cottonwood Heights with 
Wasatch Boulevard. 

L 9400 South Signed bicycle 
route 

Narrow paved 
shoulders 

Low 9400 South connects pedestrians and 
cyclists from Sandy to Little Cottonwood 
Canyon. 

M Highland Drive north of 
9400 South  

Bicycle lanes 
on both sides 
of the road  

Sidewalks on both 
sides of the road 

Medium Highland Drive connects pedestrian and 
cyclists in Sandy with 9400 South.  

N Highland Drive south of 
9400 South 

Not applicable Sidewalk and 
pathway on both 
sides of the road 

Medium 
to low 

Highland Drive connects pedestrian and 
cyclists in Sandy with 9400 South.  

Sources: Bicycle and pedestrian route and facility information was obtained from Salt Lake County (2019), Sandy City (2019), 
UDOT (2015), and WFRC (2019). Comfort ratings were obtained from the Salt Lake City Transportation Department (2019). 
a These facilities are shown in Figure 9.3-1 below. 
b High comfort: Off-road trails, on-road lanes with physical 

separation from traffic, and streets with low motor vehicle 
speeds and/or volumes. 
Medium comfort: Painted bicycle lanes on moderate-volume 
roads, bicycle lanes with painted buffers on higher-volume 
roads, and shared lanes with slower travel speeds. 

Low comfort: Bicycle lanes or shoulders on busy streets, and 
important connections without bicycle facilities on roads with 
moderate traffic volumes. 
Extremely low comfort: Routes that are not recommended for 
bicycle travel but have no practical alternative for some trips. 
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Figure 9.3-1. Existing Pedestrian and Bicyclist Facilities in the Pedestrian and Bicyclist 
Impact Analysis Area 
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9.3.2 Future Facilities 
Several proposed pedestrian and bicyclist improvement projects would connect to S.R. 210 (WFRC 2019). 
These proposed improvements are listed in Table 9.3-2 and shown in Figure 9.3-2. 

Table 9.3-2. Proposed Pedestrian and Bicyclist Improvement Projects 

Map 
Labela Route Project Description 

A 7400 South Trail Shared-use path A shared-use path is proposed for the Ferguson Canyon drainage 
connecting Wasatch Boulevard and 7400 South. 

B 3500 East Shared lane markings This project would connect Bengal Boulevard and Enchanted Hills Drive 
with shared lane markings. 

C Magic Hills Drive Shared lane markings This project would connect Enchanted Hills Drive and the proposed 7400 
South shared-use trail with shared lane markings. 

D Enchanted Hills 
Drive 

Shared lane markings This project would connect 3500 East and a proposed shared-use trail 
with shared lane markings. 

E Timberline Drive Shared lane markings This project would connect Timberline Drive to Top of the World Drive with 
shared lane markings. 

F Wasatch Boulevard Bicycle lanes This project would connect S.R. 210 and S.R. 209 with bicycle lanes. 

G North Little 
Cottonwood Road 

Bicycle lanes This project would connect North Little Cottonwood Road and Wasatch 
Boulevard with bicycle lanes.  

H Little Cottonwood 
Canyon Road 

Buffered bicycle lane This project would connect 9375 South to Little Cottonwood Canyon 
Road.  

I Little Cottonwood 
Canyon Road 

Multipurpose trail This project would connect the existing multipurpose trail along 9400 
South near Highland Drive with Little Cottonwood Canyon Road.  

J Highland Drive 
south of 9400 South 

Bicycle lanes A bicycle lane is proposed for the full length of Highland Drive from 
Cottonwood Heights to Draper. The bicycle lanes on Highland Drive north 
of 9400 South are complete.  

Source: WFRC 2019 
a These facilities are shown in Figure 9.3-2 below. 
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Figure 9.3-2. Proposed Pedestrian and Bicyclist Improvements in the Pedestrian and Bicyclist 
Impact Analysis Area 
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9.4 Environmental Consequences and Mitigation 
Measures 

9.4.1 Methodology 
To assess the expected impacts to pedestrian and bicyclist facilities from the action alternatives, UDOT 
used data in geographic information systems (GIS) format to identify the pedestrian and bicyclist facilities 
intersected by the action alternatives’ cut-and-fill boundaries. 

9.4.2 No-Action Alternative 
This section describes the impacts to pedestrian and bicyclist facilities from the No-Action Alternative in the 
Wasatch Boulevard segment of S.R. 210, in the segment of S.R. 210 from North Little Cottonwood Road to 
the town of Alta, at the gravel pit, and at the park-and-ride lot at 9400 South and Highland Drive. 

9.4.2.1 S.R. 210 – Wasatch Boulevard 
With the No-Action Alternative, no improvements to Wasatch Boulevard 
would be made. In 2050, Wasatch Boulevard is projected to operate at a 
failing level of service (LOS F) from Fort Union Boulevard to Kings Hill 
Drive and at major intersections [see Table 7.4-1, Wasatch Boulevard – 
Level of Service by Segment for the Existing Conditions (2018) and the 
No-Action Alternative (2050), and Table 7.4-2, Wasatch Boulevard – 
Level of Service by Intersection for the Existing Conditions (2018) and the 
No-Action Alternative (2050), in Chapter 7, Traffic and Transportation].  

In addition, no bicycle lanes would be added and no pedestrian facility 
improvements would be made. Increased traffic congestion would 
increase safety-related issues for motorists, cyclists, and pedestrians, and 
this congestion would reduce overall mobility on S.R. 210 with this alternative. 

9.4.2.2 S.R. 210 – North Little Cottonwood Road to Alta 
With the No-Action Alternative, there would be no improvements to S.R. 210 and no increase in bus service. 
Traffic backups and travel times are projected to increase with the No-Action Alternative, and therefore 
mobility and safety would decrease at the entrance of the canyon for pedestrians and cyclists as they 
navigate congested neighborhood streets and intersections. An increase in the number of vehicles in the 
canyon would increase safety-related issues for motorists, cyclists, and pedestrians, which would reduce 
overall mobility on S.R. 210 with this alternative. 

What is level of service? 

Level of service (LOS) is a 
measure of the operating 
conditions on a road or at an 
intersection. Level of service is 
represented by a letter “grade” 
ranging from A (free-flowing 
traffic and little delay) to F 
(extremely congested, stop-and-
go traffic and excessive delay).  
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9.4.2.3 Mobility Hubs 

9.4.2.3.1 Gravel Pit 
With the No-Action Alternative, a mobility hub would not be built at the 
gravel pit. Cottonwood Heights City would go forward with plans to allow 
developing the gravel pit. Current plans include a mix of commercial and 
residential uses. It is unknown at this time whether developing the gravel 
pit would increase congestion on Wasatch Boulevard and how it would 
affect mobility for cyclists and pedestrians along Wasatch Boulevard. 

9.4.2.3.2 9400 South and Highland Drive 
With the No-Action Alternative, there would be no change to the operation 
of the park-and-ride lot at 9400 South and Highland Drive as a bus park-
and-ride lot. Therefore, the bicyclist and pedestrian facilities would be 
similar to existing conditions. 

9.4.2.4 Avalanche Mitigation Alternatives 
With the No-Action Alternative, canyon closures and avalanche-mitigation work are projected to increase 
due to the greater risk with higher traffic volumes accessing the canyon in the future. Canyon closures in the 
winter increase traffic backups and travel times, and therefore mobility and safety decrease on the main 
roads (S.R. 210 and S.R. 209) leading to Little Cottonwood Canyon, which also leads to congestion in the 
surrounding neighborhoods. The increase in congestion on these roads decreases safety for pedestrians 
and cyclists as they navigate congested neighborhood streets and intersections. 

9.4.2.5 Trailhead Parking Alternatives 
With the No-Action Alternative, there would be no change to trailhead parking and no elimination of roadside 
parking near trailheads. When roadside parking is allowed, some shoulder areas are blocked, and cyclists 
and pedestrians are forced into the roadway travel lane, which creates a safety concern. Roadside parking 
also increases damage to the pavement edge, further reducing the travel area for cyclists. 

9.4.2.6 No Winter Parking Alternative 
With the No-Action Alternative, there would be no change to roadside winter parking. 

What is a mobility hub? 

A mobility hub is a location 
where users can transfer from 
their personal vehicle to a bus.  

What is the gravel pit? 

The gravel pit is an existing 
aggregate (gravel) mine located 
on the east side of Wasatch 
Boulevard between 6200 South 
and Fort Union Boulevard. 
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9.4.3 Enhanced Bus Service Alternative 
This section describes the impacts to pedestrian and bicyclist facilities from the Enhanced Bus Service 
Alternative, which includes improvements to the Wasatch Boulevard segment of S.R. 210, two mobility hubs, 
avalanche mitigation alternatives, trailhead parking alternatives, and the No Winter Parking Alternative. 

9.4.3.1 S.R. 210 – Wasatch Boulevard 
This section describes the impacts to pedestrian and bicyclist facilities from the Imbalanced-lane Alternative 
and the Five-lane Alternative, which would both widen the Wasatch Boulevard segment of S.R. 210. 

9.4.3.1.1 Imbalanced-lane Alternative 
With the Imbalanced-lane Alternative, an additional travel lane would be added to Wasatch Boulevard, and 
the level of service and associated congestion levels would improve, thereby increasing comfort for 
pedestrians and cyclists as they travel along Wasatch Boulevard. The Imbalanced-lane Alternative 
incorporates many safety updates that benefit cyclists and pedestrians, including improved sight distances, 
increased shoulder widths, and a 10-foot-wide continuous multi-use path on the east side of the road. The 
10-foot-wide path would provide an interconnected trail system with other existing trails to facilitate 
pedestrian access along the 2.2-mile segment of Wasatch Boulevard between Fort Union Boulevard and 
North Little Cottonwood Road. 

The existing bicycle lane on each side of Wasatch Boulevard would be improved from its current state. The 
existing bicycle lane has a variable width and is not uniformly striped along Wasatch Boulevard. With the 
Imbalanced-lane Alternative, a consistent 6-foot-wide striped bicycle lane would be constructed within the 
10-foot roadway shoulder. 

9.4.3.1.2 Five-lane Alternative 
The transportation benefits from the Five-lane Alternative would be the same as those from the Imbalanced-
lane Alternative because all key cyclist and pedestrian design updates would be the same. 

9.4.3.2 S.R. 210 – North Little Cottonwood Road to Alta 
With the Enhanced Bus Service Alternative, there would be no improvements to S.R. 210, but bus service 
would be substantially increased and personal vehicle use on S.R. 210 in Little Cottonwood Canyon would 
be reduced by implementation of a toll (cyclists would not pay a toll). A reduced number of vehicles in the 
canyon would increase the comfort and safety of pedestrians and cyclists. In addition, increased transit use 
would decrease traffic backups and congestion at the entrance of the canyon, thereby increasing mobility 
and safety on neighborhood streets and intersections. 
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9.4.3.3 Mobility Hubs Alternative 
The Enhanced Bus Service Alternative includes two mobility hubs: a mobility hub at the gravel pit and a 
mobility hub at the park-and-ride lot at 9400 South and Highland Drive. 

9.4.3.3.1 Gravel Pit 
With this mobility hub alternative, a 1,500-space parking garage would be built at the gravel pit, and 
Cottonwood Heights City would go forward with plans to develop the gravel pit with commercial and 
residential uses. The gravel pit mobility hub would include a diamond interchange designed to handle the 
volume of traffic and thereby minimize congestion impacts on Wasatch Boulevard. Bicycle and pedestrian 
travel would be accommodated on Wasatch Boulevard through the mobility hub diamond interchange, and 
there would be no substantial change from existing conditions. 

9.4.3.3.2 9400 South and Highland Drive 
With this mobility hub alternative, a 1,000-space parking garage would be built at the existing Utah Transit 
Authority (UTA) park-and-ride lot at 9400 South and Highland Drive. Given the current site configuration, no 
additional access or access improvements would be required. During peak ski days, more vehicle traffic 
would access the park-and-ride lot; however, during the winter, fewer pedestrians and cyclists would use the 
surrounding facilities. Outside the winter ski season, bicycle and pedestrian travel would not change 
substantially from existing conditions. 

9.4.3.4 Avalanche Mitigation Alternatives 
The Enhanced Bus Service Alternative includes two alternatives for avalanche mitigation: the Snow Sheds 
with Berms Alternative and the Show Sheds with Realigned Road Alternative. 

9.4.3.4.1 Snow Sheds with Berms Alternative 
With the Snow Sheds with Berms Alternative, the snow sheds would reduce the number of days and hours 
of S.R. 210 closures from avalanches. A reduction in closures for avalanche-mitigation work would decrease 
traffic backups and congestion at the entrance of the canyon, increasing mobility and safety on 
neighborhood streets and intersections. Outside the winter ski season, uphill bicycle travel would be 
accommodated by a 4-foot-wide bicycle path on the outside of the sheds (Figure 9.4-1) (cyclists would also 
be allowed to travel in the snow sheds). During the winter, if cyclists are riding uphill on S.R. 210, they would 
need to ride inside the snow shed between the roadside barrier and the snow shed wall. Downhill cyclists 
would continue in the downhill, westbound shoulder during the entire year and would ride inside the snow 
shed. The snow sheds would have interior lighting for safety; this lighting would keep cyclists and vehicles 
visible as they travel through the snow shed. 

9.4.3.4.2 Snow Sheds with Realigned Road Alternative 
The impacts to bicyclist and pedestrian facilities from the Snow Sheds with Realigned Road Alternative 
would be the same as from the Snow Sheds with Berms Alternative. 
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Figure 9.4-1. Snow Shed Design with Bicycle Path 

 



 

June 2021 
Utah Department of Transportation  9-13 

9.4.3.5 Trailhead Parking Alternatives 
The Enhanced Bus Service Alternative includes three alternatives to address trailhead parking: 

x Trailhead Improvements and No S.R. 210 Roadside Parking within ¼ Mile of Trailheads Alternative 

x Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 Intersection to Snowbird 
Entry 1 Alternative 

x No Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 Intersection to 
Snowbird Entry 1 Alternative 

9.4.3.5.1 Trailhead Improvements and No S.R. 210 Roadside Parking within ¼ Mile of 
Trailheads Alternative 

This alternative would reduce travel friction between roadside parked cars and cyclists and pedestrians 
adjacent to trailheads. Eliminating roadside parking within ¼ mile of the trailheads would reduce conflicts 
between vehicles and cyclists (both roadside parked vehicles and vehicles in the travel lane), thereby 
improving the overall safety of the transportation system. In addition, pedestrians would no longer need to 
park along the road and walk to the trailheads along the road, which is a safety conflict. Instead, pedestrians 
would park in the improved trailheads off S.R. 210. 

9.4.3.5.2 Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative 

The transportation impacts from this alternative would be similar to those from the Trailhead Improvements 
and No S.R. 210 Roadside Parking within ¼ Mile of Trailheads Alternative. However, because this 
alternative would remove all roadside parking in Little Cottonwood Canyon, the travel friction between 
roadside parked cars and cyclists and pedestrians in the travel lane would be eliminated, which would 
further improve mobility. 

9.4.3.5.3 No Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative 

The transportation impacts from this alternative would be the same from the Trailhead Improvements and 
No Roadside Parking from S.R. 209/S.R. 210 Intersection to Snowbird Entry 1 Alternative in terms of the 
elimination of roadside parking. However, there would be no improvements to the substandard access 
points at the Lisa Falls and White Pine Trailheads. Both of the access points to these trailheads have limited 
sight distances, which makes entering and exiting the trailheads difficult and reduces safety for cyclists and 
pedestrians at these two locations. 

9.4.3.6 No Winter Parking Alternative 
The elimination of roadside parking along S.R. 210 in certain locations could benefit both cyclists and 
pedestrians who use S.R. 210 in the winter by reducing the number of roadside parked vehicles that could 
force cyclists and pedestrians into the travel lanes. 
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9.4.4 Enhanced Bus Service in Peak-period Shoulder Lane Alternative 
This section describes the impacts to pedestrian and bicyclist facilities from the Enhanced Bus Service in 
Peak-period Shoulder Lane Alternative, which includes improvements to the Wasatch Boulevard segment of 
S.R. 210, improvements to the segment of S.R. 210 from North Little Cottonwood Road to the town of Alta, 
two mobility hubs, avalanche mitigation alternatives, trailhead parking alternatives, and the No Winter 
Parking Alternative. 

9.4.4.1 S.R. 210 – Wasatch Boulevard 
The cyclist and pedestrian safety and mobility benefits from the Imbalanced-lane Alternative and the Five-
lane Alternative with the Enhanced Bus Service in Peak-period Shoulder Lane Alternative would be the 
same as with the Enhanced Bus Service Alternative. 

9.4.4.2 S.R. 210 – North Little Cottonwood Road to Alta 
With the Enhanced Bus Service Alternative in Peak-period Shoulder Lane Alternative, dedicated bus 
shoulder lanes would be added on S.R. 210 from North Little Cottonwood Road to the Alta Bypass Road. As 
with the Enhanced Bus Service Alternative, a toll would be implemented on S.R. 210 in Little Cottonwood 
Canyon with the goal of reducing personal vehicle use by about 30%. 

The cyclist and pedestrian benefits from the Enhanced Bus Service Alternative in Peak-period Shoulder 
Lane Alternative would be similar to the impacts from the Enhanced Bus Service Alternative. However, the 
dedicated bus shoulder lane would be available for use by cyclists and pedestrians, thereby increasing 
mobility and safety in the canyon. From mid-April to late November and during non-peak travel periods in the 
winter, the shoulder lane would be available to pedestrians and cyclists. The shoulder lane would be wide 
enough to accommodate both modes of travel and allow room for cyclists to make emergency repairs on 
bicycles if needed. No vehicle parking would be allowed in the shoulder lane. The Enhanced Bus Service in 
Peak-period Shoulder Lane Alternative would substantially improve safety for cyclists and pedestrians over 
the current conditions. 

9.4.4.3 Mobility Hubs Alternative 
The cyclist and pedestrian benefits from the mobility hubs with the Enhanced Bus Service in Peak-period 
Shoulder Lane Alternative would be the same as from the Enhanced Bus Service Alternative. 

9.4.4.4 Avalanche Mitigation Alternatives 
The cyclist and pedestrian benefits from the avalanche mitigation alternatives with the Enhanced Bus 
Service in Peak-period Shoulder Lane Alternative would be the same as from the Enhanced Bus Service 
Alternative. 

9.4.4.5 Trailhead Parking Alternatives 
The cyclist and pedestrian benefits from the trailhead parking alternatives with the Enhanced Bus Service in 
Peak-period Shoulder Lane Alternative would be the same as from the Enhanced Bus Service Alternative. 
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9.4.4.6 No Winter Parking Alternative 
The cyclist and pedestrian benefits from the No Winter Parking Alternative with the Enhanced Bus Service in 
Peak-period Shoulder Lane Alternative would be the same as from the Enhanced Bus Service Alternative. 

9.4.5 Gondola Alternative A (Starting at Canyon Entrance) 
This section describes the impacts to pedestrian and bicyclist facilities 
from Gondola Alternative A, which includes a gondola alignment from the 
entrance to Little Cottonwood Canyon to the Snowbird and Alta ski 
resorts, improvements to the Wasatch Boulevard segment of S.R. 210, 
two mobility hubs, avalanche mitigation alternatives, trailhead parking 
alternatives, and the No Winter Parking Alternative. 

9.4.5.1 S.R. 210 – Wasatch Boulevard 
The cyclist and pedestrian safety and mobility benefits from the 
Imbalanced-lane Alternative and the Five-lane Alternative with Gondola 
Alternative A would be the same as with the Enhanced Bus Service 
Alternative. 

9.4.5.2 S.R. 210 – North Little Cottonwood Road to Alta 
With Gondola Alternative A, there would be no improvements to S.R. 210 
in Little Cottonwood Canyon, but the gondola system would be used 
along with a toll on personal vehicle use on S.R. 210 in Little Cottonwood 
Canyon to substantially reduce personal vehicle use. Similar to the 
Enhanced Bus Service Alternative, the goal of the toll would be to reduce 
personal vehicle use during the winter by about 30%. The cyclist and 
pedestrian benefits from Gondola Alternative A would be the same as those from the Enhanced Bus Service 
Alternative. 

The gondola would operate in the summer; therefore, some vehicle traffic on S.R. 210 could be reduced as 
recreationists decide to take the gondola to the ski resorts instead of their personal vehicles. Although the 
reduction is likely to be small, cyclists could benefit from a reduction in vehicle/cyclist conflicts on the road. 

9.4.5.3 Mobility Hubs Alternative 
The cyclist and pedestrian impacts and benefits from the mobility hubs with Gondola Alternative A would be 
the same as those with the Enhanced Bus Service Alternative. 

9.4.5.4 Avalanche Mitigation Alternatives 
The cyclist and pedestrian benefits from the avalanche mitigation alternatives with Gondola Alternative A 
would be the same as those with the Enhanced Bus Service Alternative. 

What are gondola base, angle, 
and terminal stations? 

As used in this chapter, the term 
terminal station refers to the first 
and last stations on a passen-
ger’s gondola trip. Passengers 
board and disembark the 
gondola cabins at the terminal 
stations. 

The base station is the terminal 
station at the bottom of the 
canyon, and a destination station 
is a terminal station at the top of 
the canyon. 

The gondola alternatives also 
include angle stations, which are 
needed to adjust the horizontal 
direction of the cabin; 
passengers remain in the cabin 
as it passes through an angle 
station. 
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9.4.5.5 Trailhead Parking Alternatives 
The cyclist and pedestrian benefits from the trailhead parking alternatives with Gondola Alternative A would 
be the same as those with the Enhanced Bus Service Alternative. 

9.4.5.6 No Winter Parking Alternative 
The cyclist and pedestrian benefits from the No Winter Parking Alternative with Gondola Alternative A would 
be the same as those with the Enhanced Bus Service Alternative. 

9.4.6 Gondola Alternative B (Starting at La Caille) 
This section describes the impacts to pedestrian and bicyclist facilities from Gondola Alternative B, which 
includes a gondola alignment from La Caille to the Snowbird and Alta ski resorts, improvements to the 
Wasatch Boulevard segment of S.R. 210, improvements to the segment of S.R. 210 on North Little 
Cottonwood Road, two mobility hubs, avalanche mitigation alternatives, trailhead parking alternatives, and 
the No Winter Parking Alternative. 

9.4.6.1 S.R. 210 – Wasatch Boulevard 
The cyclist and pedestrian impacts from the Imbalanced-lane Alternative and the Five-lane Alternative with 
Gondola Alternative B would be the same as with the Enhanced Bus Service Alternative. 

9.4.6.2 S.R. 210 – North Little Cottonwood Road to Alta 
The cyclist and pedestrian impacts and benefits from Gondola Alternative B would be the same as with 
Gondola Alternative A except for changes made to North Little Cottonwood Road for the gondola base 
station access at La Caille. 

North Little Cottonwood Road is a popular cyclist route; it has a paved shoulder and is planned to have 
striped bicycle lanes. Gondola Alternative B would include multiple access points to North Little Cottonwood 
Road, which would introduce safety conflicts between vehicles entering or leaving the base station and 
cyclists using the road. Some of the access points from the base station to North Little Cottonwood Road 
could have limited sight distances for vehicles to see cyclists. To minimize conflicts, bicycle lanes would be 
appropriately striped, and signs would be posted for drivers to look for cyclists before crossing a bicycle path 
and entering North Little Cottonwood Road. 

9.4.6.3 Mobility Hubs Alternative 
With Gondola Alternative B, the mobility hubs at the gravel pit and at 9400 South and Highland Drive would 
require about 600 and 400 parking spaces, respectively. This is less than that proposed with the enhanced 
bus service alternatives and Gondola Alternative A of 1,500 parking spaces at the gravel pit mobility hub and 
1,000 at the 9400 South and Highland Drive mobility hub. The fewer number of parking spaces would result 
in less vehicle traffic and an intersection at the gravel pit mobility hub and no change in access at the 9400 
South and Highland Drive mobility hub. Bicycle and pedestrian travel would be accommodated at the 
mobility hub access points, and the pedestrian and cyclist opportunities would not change substantially from 
the existing conditions. 
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The analysis of the 1,500-space parking structure at the Gondola Alternative B base station is included in 
Section 9.4.6.2, S.R. 210 – North Little Cottonwood Road to Alta. 

9.4.6.4 Avalanche Mitigation Alternatives 
The cyclist and pedestrian benefits from the avalanche mitigation alternatives with Gondola Alternative B 
would be the same as those with the Enhanced Bus Service Alternative. 

9.4.6.5 Trailhead Parking Alternatives 
The cyclist and pedestrian impacts from the trailhead parking alternatives with Gondola Alternative B would 
be the same as with the Enhanced Bus Service Alternative. 

9.4.6.6 No Winter Parking Alternative 
The cyclist and pedestrian impacts from the No Winter Parking Alternative with Gondola Alternative B would 
be the same as with the Enhanced Bus Service Alternative 

9.4.7 Cog Rail Alternative (Starting at La Caille) 
This section describes the cyclist and pedestrian impacts from the Cog 
Rail Alternative, which includes a cog rail alignment from La Caille to the 
Snowbird and Alta ski resorts, improvements to the Wasatch Boulevard 
segment of S.R. 210, two mobility hubs, avalanche mitigation alternatives, 
trailhead parking alternatives, and the No Winter Parking Alternative. 

9.4.7.1 S.R. 210 – Wasatch Boulevard 
The cyclist and pedestrian impacts from the Imbalanced-lane Alternative 
and the Five-lane Alternative with the Cog Rail Alternative would be the 
same as with the Enhanced Bus Service Alternative. 

9.4.7.2 S.R. 210 – North Little Cottonwood Road to Alta 
The cyclist and pedestrian impacts from the Cog Rail Alternative at the 
cog rail base station at La Caille would be the same as from the gondola base station for Gondola 
Alternative B. 

With the Cog Rail Alternative, no improvements would be made to S.R. 210 except for adding an 8-foot-wide 
roadway shoulder between the downhill travel lane (westbound) and the cog rail alignment. The shoulder 
would benefit mobility and safety for both cyclists and pedestrians in the canyon on S.R. 210. However, no 
improvements would be made to the uphill lanes of S.R. 210, and conditions would be similar to existing 
conditions with no benefit to cyclist and pedestrian mobility and safety. 

The cog rail service would reduce personal vehicle use on S.R. 210 in Little Cottonwood Canyon. A reduced 
number of vehicles in the canyon would increase the comfort and safety of pedestrians and cyclists. In 

What are cog rail base and 
terminal stations? 

As used in this chapter, the term 
terminal station refers to the first 
and last stations on a passen-
ger’s cog rail trip. Passengers 
board and disembark the cog rail 
vehicles at the terminal stations. 

The base station is the terminal 
station at the bottom of the 
canyon, and a destination station 
is a terminal station at the top of 
the canyon. 
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addition, the cog rail system would decrease traffic backups and congestion at the entrance of the canyon, 
thereby increasing mobility and safety on neighborhood streets and at intersections. 

9.4.7.3 Mobility Hubs Alternative 
The cyclist and pedestrian impacts from the mobility hubs at the gravel pit and at 9400 South and Highland 
Drive would be the same as with Gondola Alternative B. The analysis of the 1,500-space parking structure at 
the cog rail base station at La Caille is included in Section 9.4.7.2, S.R. 210 – North Little Cottonwood Road 
to Alta. 

9.4.7.4 Avalanche Mitigation Alternatives 
The cyclist and pedestrian impacts from the mid-canyon snow sheds with the Cog Rail Alternative would be 
the same as with the Enhanced Bus Service Alternative. However, with the Cog Rail Alternative, two 
additional snow sheds would be constructed in the upper canyon between the west- and east-end 
connections of the Bypass Road to S.R. 210 to minimize avalanche risk to the cog rail system. The upper-
canyon snow sheds would cover the cog rail alignment only, not the roadway, so pedestrian and cyclist 
mobility and safety would not change in this segment of S.R. 210 except that an 8-foot-wide shoulder for 
snow storage would be added adjacent to the snow shed. The shoulder would improve downhill cyclists’ 
safety in this segment of S.R. 210 outside the winter season. 

9.4.7.5 Trailhead Parking Alternatives 
The cyclist and pedestrian impacts from the trailhead parking alternatives with the Cog Rail Alternative 
would be the same as with the Enhanced Bus Service Alternative. 

9.4.7.6 No Winter Parking Alternative 
The cyclist and pedestrian impacts from the No Winter Parking Alternative with the Cog Rail Alternative 
would be the same as with the Enhanced Bus Service Alternative. 

9.4.8 Mitigation Measures 
All existing pedestrian and bicyclist facilities that would be temporarily impacted during construction will be 
relocated as part of the project. Some facilities could be closed during construction. Project construction for 
pedestrian and bicyclist facilities will be phased to minimize disruptions to the public to the extent feasible. 
UDOT will also coordinate with the U.S. Department of Agriculture Forest Service, Cottonwood Heights City, 
Sandy City, the Town of Alta, and Salt Lake County during the final design of the Selected Alternative to 
mitigate disruptions to pedestrians, cyclists, and trail users. Potential mitigation for disruption will include 
providing signed on-road detours where feasible, closing facilities during low-use seasons (trail and use 
dependent), and providing information to the public about trail closures. 

UDOT will work with the municipalities and Salt Lake County during the final design of the Selected 
Alternative to determine whether additional funding is available for new trails or new trail connections to 
areas where S.R. 210 improvements are made. 
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If Gondola Alternative B or the Cog Rail Alternative is selected, UDOT will work with Cottonwood Heights 
City and Salt Lake County on the design of the bicycle path around the gondola or cog rail base station at 
La Caille to minimize safety conflicts and maintain the quality of this cyclist route. This could include 
providing a multi-use path from Wasatch Boulevard on the east side of North Little Cottonwood Road around 
the base station on land designated as open space by Cottonwood Heights City. The multi-use path could 
provide access for Cottonwood Heights residents to the open space and connect to the existing unofficial 
trail that continues to the Little Cottonwood Canyon park-and-ride lot at the intersection of S.R. 209 and 
S.R. 210. 
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Chapter 10: Air Quality 

10.1 Introduction 
This chapter describes the existing air quality in the air quality impact 
analysis area and the effects of the project alternatives on air quality. Air 
quality in a given area depends on several factors such as the area itself 
(size and topography), the prevailing weather patterns (meteorology and 
climate), and the pollutants released into the air. Air quality is described in 
terms of the concentrations of various pollutants in a given area of atmo-
sphere (for example, parts per million or micrograms per cubic meter). 

Air Quality Impact Analysis Area. The air quality impact analysis area 
focuses on the area around State Route (S.R.) 210 from its intersection 
with S.R. 190/Fort Union Boulevard in Cottonwood Heights to its terminus 
in the town of Alta, and includes the Alta Bypass Road. The impact 
analysis area also includes the area around the gravel pit, the location of 
a proposed mobility hub, adjacent to Wasatch Boulevard north of Fort 
Union Boulevard and the existing Utah Transit Authority (UTA) park-and-
ride lot at 9400 South and Highland Drive (see Figure 1.1-1, 
Transportation Needs Assessment Study Area, in Chapter 1, Purpose and Need). 

10.2 Regulatory Setting 
10.2.1 National Ambient Air Quality Standards (NAAQS) 
The U.S. Environmental Protection Agency (EPA), under the authority of the Clean Air Act (42 United States 
Code [USC] Section 7401 and subsequent sections), established National Ambient Air Quality Standards 
(NAAQS) for ubiquitous pollutants considered harmful to public health and the environment (40 Code of 
Federal Regulations [CFR] Part 50). These standards include both primary and secondary standards. 
Primary standards protect public health, while secondary standards protect public welfare (such as 
protecting property and vegetation from the effects of air pollution). These standards have been adopted by 
the Utah Division of Air Quality as the official ambient air quality standards for Utah. 

EPA has set NAAQS for six principal pollutants known as criteria pollutants. The current NAAQS are listed in 
Table 10.2-1. According to EPA, transportation sources currently contribute to four of the six criteria pollutants: 
carbon monoxide (CO), particulate matter (PM10 and PM2.5), ozone (O3), and nitrogen dioxide (NO2). 

If an area meets the NAAQS for a given air pollutant, the area is called an attainment area for that pollutant 
(because the NAAQS have been attained). If an area does not meet the NAAQS for a given air pollutant, the 
area is called a nonattainment area. A maintenance area is an area previously designated as a 
nonattainment area that has been redesignated as an attainment area and is required by Section 175A of 
the Clean Air Act, as amended, to have a maintenance plan for the 20 years following its redesignation to 
attainment or maintenance status.  

What is the air quality impact 
analysis area? 

The air quality impact analysis 
area focuses on the area around 
S.R. 210 from its intersection 
with S.R. 190/Fort Union Boule-
vard in Cottonwood Heights to its 
terminus in the town of Alta, and 
includes the Alta Bypass Road. 
The impact analysis area also 
includes the area around the 
gravel pit and the existing UTA 
park-and-ride lot at 9400 South 
and Highland Drive. 
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Table 10.2-1. National and Utah Ambient Air Quality Standards for Criteria Pollutants and 
Attainment Status for Salt Lake County 

Pollutant 
Primary/Secondary 

Standard 
Averaging 

Time Level Form Attainment Status for 
Salt Lake County 

Carbon 

monoxide (CO)  

Primary 8 hours 9 ppm Not be exceeded more than 

once per year 

Partial attainment areaa 

1 hour 35 ppm Not be exceeded more than 

once per year 

Ozone (O3) Primary and secondary 8 hours 0.070 ppm Annual fourth-highest daily 

maximum 8-hour concentra-

tion, averaged over 3 years 

Marginal nonattainment 

area 

Particulate 

matter (PM2.5) 

Primary 1 year 12.0 μg/m3 Annual mean, averaged over 

3 years 

Serious nonattainment 

area 

Secondary 1 year 15.0 μg/m3 Annual mean, averaged over 

3 years 

Primary and secondary 24 hours 35 μg/m3 98th percentile, averaged 

over 3 years 

Particulate 

matter (PM10) 

Primary and secondary 24 hours 150 μg/m3 Not to be exceeded more 

than once per year on 

average over 3 years 

Maintenance area 

Nitrogen 

dioxide (NO2) 

Primary 1 hour 100 ppb 98th percentile of 1-hour daily 

maximum concentrations, 

averaged over 3 years 

Attainment area 

Primary and secondary 1 year 53 ppb Annual mean Attainment area 

Sulfur dioxide 

(SO2) 

Primary 1 hour 75 ppb 99th percentile of 1-hour daily 

maximum concentrations, 

averaged over 3 years 

Attainment area 

Secondary 3 hours 0.5 ppm Not to be exceeded more 

than once per year 

Nonattainment area 

Lead (Pb) Primary and secondary Rolling 3-

month 

average 

0.15 μg/m3 Not to be exceeded Attainment area 

Sources: 49 CFR Part 50 (NAAQS) and 40 CFR Part 81 (attainment status) 

μg/m3 = micrograms per cubic meter; ppm = parts per million; ppb = parts per billion; PM2.5 = particulate matter 2.5 microns in diameter 

or less; PM10 = particulate matter 10 microns in diameter or less 

a A section of Salt Lake County is a CO maintenance area, but the rest is an attainment area. The air quality impact analysis area is 

located in the attainment area.  

The air quality impact analysis area for the S.R. 210 Project is located in Salt Lake County, which is a 
nonattainment area for PM2.5, O3, and SO2. Salt Lake County is a maintenance area for PM10, having 
recently transitioned from a nonattainment area effective March 27, 2020. Table 10.2-1 above shows Salt 
Lake County’s attainment status for each criteria pollutant. 

Sulfur dioxide (SO2) and lead (Pb) are not considered transportation-related criteria pollutants and are not 
discussed further. 
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10.2.2 Transportation Conformity Requirements 
Transportation conformity is a process required by Clean Air Act 
Section 176(c), which establishes the framework for improving air quality 
to protect public health and the environment. All state governments are 
required to develop a state implementation plan (SIP) for each pollutant 
for which an area is in nonattainment or maintenance status. The SIP 
explains how the State will comply with the requirements of the Clean 
Air Act. 

Section 176(c) of the Clean Air Act, and its related amendments, require 
that transportation plans, programs, and projects that are developed, 
funded, or approved by the Federal Highway Administration (FHWA) and/or Federal Transit Administration, 
and metropolitan planning organizations, must demonstrate that such activities conform to the SIP. 
Transportation conformity requirements apply to any transportation-related criteria pollutants for which the 
project area is designated a nonattainment or maintenance area. 

Unless the project is exempt from conformity requirements, federal agencies are required to make a 
conformity determination before adopting, accepting, approving, or funding an activity or project located in a 
nonattainment or maintenance area. A conformity determination is a finding that the activity or project 
conforms to the SIP’s purpose of “eliminating or reducing the severity and number of violations” of the 
NAAQS and “achieving expeditious attainment of the NAAQS” [42 USC Section 7506(c)] and that the project 
or activity will not: 

• Cause or contribute to new air quality violations of the NAAQS, 
• Worsen existing violations of the NAAQS, or 
• Delay timely attainment of the NAAQS or required interim milestones. 

A project-level conformity determination for ozone can be made by 
confirming that the project is included in the currently conforming regional 
transportation plan (RTP) and transportation improvement program (TIP). 
A project-level conformity determination might also require a hot-spot 
analysis for CO, PM10, and/or PM2.5 in areas that are designated as 
nonattainment or maintenance. A hot-spot analysis is defined in 40 CFR 
Section 93.101 as an estimation of likely future local pollutant 
concentrations and a comparison of those concentrations to the relevant 
NAAQS. A hot-spot analysis assesses air quality impacts on a smaller scale than an entire nonattainment or 
maintenance area. 

A PM hot-spot analysis is required only for specific types of projects, which are listed in the transportation 
conformity regulations at 40 CFR Section 93.123(b)(1). EPA uses the term project of air quality concern 
(POAQC) to refer to any of the project types for which a PM hot-spot analysis is required. 

The S.R. 210 Project is not an exempt project for transportation conformity purposes under 40 CFR Section 
93.126. The current RTP for the project area is the Wasatch Front Regional Council’s (WFRC) 2019–2050 
Wasatch Front Regional Transportation Plan (WFRC 2019). Key aspects of the S.R. 210 Project are 
identified in WFRC’s conforming 2019–2050 RTP as well as in WFRC’s conforming 2021–2026 TIP. (For a 
list of the planned highway and transit projects in the 2019–2050 RTP that influence the S.R. 210 Project, 

What is transportation 
conformity? 

Transportation conformity is a 
process required by Clean Air 
Act Section 176(c), which 
establishes the framework for 
improving air quality to protect 
public health and the environment. 

What is a hot-spot analysis? 

A hot-spot analysis is an 
estimation of likely future local 
pollutant concentrations and a 
comparison of those concentra-
tions to the relevant NAAQS.  
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see Table 1.3-1, Planned and Funded Transportation Improvements in the 2019–2050 RTP in the Study 
Area, in Chapter 1, Purpose and Need.) 

Conformity for O3 is met due to the requirement that the RTP and TIP approvals must be based on a finding 
that O3 precursor emissions of volatile organic compounds and nitrogen oxides from projects in the RTP and 
TIP are consistent with the SIP to bring the area into attainment with the O3 national standard. EPA 
approved the maintenance plan for the Salt Lake County 1-hour O3 nonattainment area on July 17, 1997 
(62 Federal Register [FR] 38213). However, the 1-hour standard was replaced by an 8-hour standard on 
July 18, 1997 (62 FR 38856). EPA partially approved the maintenance plan for the Salt Lake County 8-hour 
O3 standard on September 26, 2013 (78 FR 59242), and the SIP for PM10 on July 8, 1994 (59 FR 35036). 
Salt Lake County does not yet have an approved SIP for PM2.5. 

Because the project alternatives would be located in a PM2.5 nonattainment and PM10 maintenance area, the 
S.R. 210 Project is subject to the procedures described in 40 CFR Section 93.123(b)(1), which determine 
whether a project should be classified as a POAQC such that quantitative hot-spot analysis is warranted. 
Projects that require quantitative hot-spot analyses for PM2.5 and PM10 include: 

i. New highway projects that have a significant number of diesel vehicles, and expanded highway 
projects that have a significant increase in the number of diesel vehicles 

ii. Projects affecting intersections that are at a level of service (LOS) of LOS D, E, or F with a 
significant number of diesel vehicles, or those that will change to LOS D, E, or F because of 
increased traffic volumes from a significant number of diesel vehicles related to the project 

iii. New bus and rail terminals and transfer points that have a significant number of diesel vehicles 
congregating at a single location 

iv. Expanded bus and rail terminals and transfer points that significantly increase the number of diesel 
vehicles congregating at a single location 

v. Projects in or affecting locations, areas, or categories of sites that are identified in the PM10 or PM2.5 
applicable implementation plan or implementation plan submission, as appropriate, as sites of 
violation or possible violation 

At a minimum, item (iii) applies to the S.R. 210 Project, so the S.R. 210 Project is a POAQC and requires 
quantitative PM2.5 and PM10 hot-spot analyses (for more information, see Attachment A, POAQC Evaluation, 
in Appendix 10A, Air Quality Technical Report). 

There are no project-level CO requirements because the air quality impact analysis area is not in a CO 
nonattainment or maintenance area. 

10.2.2.1 Hot-spot Analysis 
In general, a hot-spot analysis compares the air pollutant concentrations that would occur with a proposed 
project (the build scenario) to the air pollutant concentrations without the project (the no-build scenario). The 
air pollutant concentrations are determined by calculating a “design value,” a statistic that describes a future 
air pollutant concentration in the project area that can be compared to a particular NAAQS. The EPA 
guidance Transportation Conformity Guidance for Quantitative Hot-spot Analysis in PM2.5 and PM10 
Nonattainment and Maintenance Areas (EPA 2015a) suggests modeling the build scenario first. If the design 
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values for the build scenario are less than or equal to the relevant NAAQS, the project meets the conformity 
rule’s hot-spot requirements, and no further modeling is needed. 

Section 93.116(a) of the conformity rule requires that PM hot-spot analyses consider either the full 
timeframe of an area’s transportation plan or, in an isolated rural nonattainment or maintenance area, the 
20-year regional emissions analysis. Conformity requirements are met if the analysis demonstrates that no 
new or worsened violations would occur in the year(s) of highest expected air pollutant emissions, which 
includes the project’s emissions in addition to background concentrations. Analysis years must be within the 
timeframe of the transportation plan. For the S.R. 210 Project, analyses were conducted for the year 2050. 

Additionally, hot-spot analyses should include the entire project area [40 CFR Section 93.123(c)(2)]. 
However, for larger projects, it might be appropriate to focus the analysis only on the locations with the 
highest predicted concentrations of air pollutants. If conformity is demonstrated at such locations, then it can 
be assumed that conformity requirements would be met in the entire project area. 

10.2.3 Hazardous Air Pollutants 
The Clean Air Act Amendments of 1990 listed 188 hazardous air pollutants (also referred to as air toxics or 
HAPs) that are known to cause or are suspected of causing cancer or other serious health effects or 
adverse environmental effects. Most air toxics originate from human-made sources including road mobile 
sources, nonroad mobile sources (such as locomotives, construction equipment, and airplanes), and 
stationary sources (such as factories or refineries). Section 112 of the Clean Air Act Amendments of 1990 
requires EPA to establish emission standards that require the maximum degree of reduction in emissions of 
hazardous air pollutants. Unlike the criteria pollutants, HAPs do not have NAAQS, making evaluation of their 
impacts more subjective. 

In 2001, EPA issued its first Mobile-source Air Toxics Rule, which identified 21 mobile-source air toxic 
compounds (MSATs) as being HAPs that required regulation. EPA issued a second MSAT Rule in 2007 that 
generally supported the findings in the first rule and specified several emissions standards that must be 
implemented. 

Using the 2011 National Air Toxics Assessment, EPA further identified nine MSATs that are among the 
national and regional-scale cancer risk drivers or contributors and noncancer hazard contributors. These are 
the MSATs that should be evaluated during NEPA analysis. FHWA’s Updated Interim Guidance on Mobile-
source Air Toxic Analysis in NEPA Documents (FHWA 2016) specifies how MSATs should be considered in 
NEPA documents. FHWA developed a tiered approach for analyzing MSATs in NEPA documents, 
depending on the following specific project circumstances: 

• Tier 1: No analysis for projects with no potential for meaningful MSAT effects; 

• Tier 2: Qualitative analysis for projects with low potential MSAT effects; or 

• Tier 3: Quantitative analysis to differentiate alternatives for projects with higher potential 
MSAT effects. 

The S.R. 210 Project is considered a Tier 2 project. The types of projects included in the Tier 2 category are 
those that serve to improve operations of highway, transit, or freight without adding substantial new capacity 
or without creating a facility that is likely to meaningfully increase MSAT emissions. Examples of these types 
of projects include minor widening projects, new interchanges, replacing a signalized intersection on a 
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surface street, and projects for which design-year traffic is projected to be less than 140,000 to 150,000 
annual average daily traffic (AADT). 

The project alternatives would increase roadway capacity on S.R. 210 by adding travel lanes on a 1.3-mile 
segment of Wasatch Boulevard from Bengal Boulevard to North Little Cottonwood Road with all of the action 
alternatives and by adding peak-period bus shoulder lanes from North Little Cottonwood Road to the Alta 
Bypass Road near the Snowbird ski resort with the Enhanced Bus Service in Peak-period Shoulder Lane 
Alternative (the shoulder lanes would operate for bus use only during peak periods in the winter). The 
remainder of the improvements associated with the project alternatives would involve adding snow sheds 
and improving trailhead parking on S.R. 210 in Little Cottonwood Canyon, which would not change vehicle 
emissions. 

For the 1.3-mile segment of Wasatch Boulevard, the design-year traffic is expected to be about 25,700 
AADT, which would not exceed the threshold for quantitative analysis in FHWA’s guidance (a threshold of 
140,000 to 150,000 AADT). For the segment of S.R. 210 from North Little Cottonwood Road to the Alta 
Bypass Road, the design-year AADT would be less than 15,000. 

Tier 3 projects that require quantitative analysis include (1) projects that create or significantly alter a major 
intermodal freight facility that has the potential to concentrate high levels of diesel particulate matter in a 
single location, involving a significant number of diesel vehicles for new projects or expansion projects 
accommodating a significant increase in the number of diesel vehicles; or (2) projects that create new 
capacity or add significant capacity to urban highways such as interstates, urban arterials, or urban 
collector-distributor routes with traffic volumes where the AADT is projected to be in the range of 140,000 to 
150,000 or greater by the design year. The S.R. 210 Project does not meet either of these conditions. 

10.3 Affected Environment 

10.3.1 Attainment Status 
The air quality impact analysis area is in a nonattainment area for PM2.5, O3, and SO2 and is a maintenance 
area for PM10. 

10.3.2 Existing Air Quality Data 
The Utah Division of Air Quality maintains a network of air quality monitoring stations throughout the state. In 
general, these monitoring stations are located where there are known air quality problems, so they are 
usually in or near urban areas or close to specific emission sources. Other stations are located in suburban 
locations or remote areas to provide an indication of regional air pollution levels. 

The Utah Department of Transportation (UDOT) used data from the Hawthorne Monitoring Station 
(#490353006), located at 1675 South 600 East in Salt Lake City, to compile air quality data for the years 
2015–2019. The Hawthorne Monitoring Station is the closest air quality monitor to S.R. 210. Table 10.3-1 
shows the monitoring results at the Hawthorne Monitoring Station for transportation-related criteria pollutants 
(PM10, PM2.5, O3, CO, and NO2). 
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Table 10.3-1. Air Quality Monitoring Data from the Hawthorne Monitoring Station in 
Salt Lake County 

Pollutant 
Standard Value 

Monitoring Year and Data 

2015 2016 2017 2018 2019 
PM10 24-hour standarda 150 μg/m3 80 μg/m3 85 μg/m3 84 μg/m3 111 μg/m3 69 μg/m3 

PM2.5 
24-hour standardb 35 μg/m3 29.3 μg/m3 42.0 μg/m3 38.5 μg/m3 28.4 μg/m3 26.4 μg/m3 

Annual standardc 12 μg/m3 7.38 μg/m3 8.15 μg/m3 8.56 μg/m3 7.98 μg/m3 6.4 μg/m3 

O3 8-hour standardd 0.070 ppm 0.081 ppm 0.074 ppm 0.081 ppm 0.074 ppm 0.073 ppm 

CO 
8-hour standarde 9 ppm 1.8 ppm 1.4 ppm 1.7 ppm 1.6 ppm 1.2 ppm 

1-hour standardf 35 ppm 3.4 ppm 3.0 ppm 5.0 ppm 2.5 ppm 1.9 ppm 

NO2 
Annual standardg 53 ppb 15.6 ppb 18.1 ppb 12.7 ppb 15.1 ppb 14.3 ppb 

1-hour standardh 100 ppb 52.0 ppb 59.0 ppb 51.0 ppb 49.0 ppb 55.4 ppb 

Source: UDEQ 2020 

μg/m3 = micrograms per cubic meter, ppb = parts per billion, ppm = parts per million 

a The PM10 24-hour standard is exceeded when the peak 24-hour value exceeds 150 μg/m3. One exceedance of the 

NAAQS is allowed per year. The values listed are the first maximum for each year. 

b The PM2.5 24-hour standard is exceeded when the 3-year average of the 98th-percentile value (rounded to the nearest 

whole number) exceeds 35 μg/m3. 

c The PM2.5 annual standard is exceeded when the 3-year average of the weighted arithmetic mean exceeds 12.0 μg/m3. 

d The O3 8-hour standard is exceeded when the annual fourth-highest daily maximum 8-hour concentration averaged over 

3 years exceeds 0.070 ppm. 

e The CO 8-hour standard is exceeded when the 8-hour concentration exceeds 9 ppm more than once per year. The 

values listed are the first high each year. 

f The CO 1-hour standard is exceeded when the 1-hour concentration exceeds 35 ppm more than once per year. The 

values listed are the first high each year. 

g The NO2 annual standard is exceeded when the annual average exceeds 53 ppb. 

h The NO2 1-hour standard is exceeded when the 3-year average of the 98th-percentile of 1-hour daily maximum 

concentrations exceeds 100 ppb. 

10.4 Environmental Consequences and Mitigation 
Measures 

This section describes the effects of the project alternatives on air quality. The impacts of construction 
activities would be temporary and are discussed in Section 19.2.2.4, Air Quality Impacts from Construction, 
in Chapter 19, Construction Impacts. The operational impacts of the project alternatives would be long-term 
and would be directly due to highway traffic; buses and automobiles idling and moving at the park-and-ride, 
gondola, and cog rail facilities; and cog rail locomotives operating in Little Cottonwood Canyon. 

10.4.1 Methodology 
Under transportation conformity requirements, UDOT conducted a quantitative hot-spot analysis for PM10 
and PM2.5. The design for Gondola Alternative A includes the most buses (108 per day) departing from a 
single mobility hub and the most buses (216 per day) dropping off passengers at a single location (the 
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gondola base station). Therefore, quantitative hot-spot analysis of PM10 and PM2.5 was conducted for 
Gondola Alternative A. This analysis modeled the vehicle activity associated with the Gondola Alternative A 
base station as well as the gravel pit mobility hub given that this mobility hub accommodates the highest 
number of personal vehicles (a 1,500-vehicle parking structure) and buses. UDOT assumes that the PM10 
and PM2.5 concentrations would be the highest at these locations for the activities described for Gondola 
Alternative A compared to other alternatives. EPA’s Transportation Conformity Guidance for Quantitative 
Hot-spot Analyses in PM2.5 and PM10 Nonattainment and Maintenance Areas states that it “may be 
appropriate in some cases to focus the PM hot-spot analysis only on the locations of highest air quality 
concentrations” (EPA 2015a). 

UDOT used the MOVES2014b emissions model to estimate on-road and off-network motor vehicle emission 
rates from vehicle exhaust, brake wear, and tire wear caused by the project alternatives. These estimates 
were then used in AERMOD, an air quality dispersion model, which estimates PM concentrations. UDOT 
followed EPA guidelines (EPA 2015a, 2015b) to complete the hot-spot analyses for 24-hour PM10, 24-hour 
PM2.5, and annual PM2.5. 

Emissions from vehicles on roads within 300 meters (984 feet) of the 
center of each analysis location (gravel pit mobility hub and Gondola 
Alternative A base station) were included in the analysis. Roads and other 
emissions sources beyond this radius were assumed to be part of the 
background concentrations used for this analysis. 

Since winter is expected to have the greatest traffic levels in the air quality 
impact analysis area, the analysis was performed for January. The year 2050 was modeled for analysis 
because traffic and demand for transit will not reach their peaks until 2050. Prior to 2050, the enhanced bus 
system would be built in phases, starting with a limited number of buses and growing each year, gradually 
ramping up to maximum capacity in 2050. At the midpoint of this ramp-up period, only about 50% to 60% of 
the buses might be operating, and traffic would not be at its peak. 

If the model results for the winter scenario of Gondola Alternative A are found to be below air quality 
standards, then further analysis of other alternatives or time periods would not be needed, since UDOT 
expects the winter scenario of Gondola Alternative A to represent the worst case in terms of air quality. If 
Gondola Alternative A’s air quality impacts are not below standards, mitigation measures would need to be 
considered for this alternative, and other alternatives might need to be analyzed as well to demonstrate 
acceptable levels of air quality impacts. Given that the mobility hubs and base stations would be separated 
by more than 2 miles, there would be no combined local impacts. 

Appendix 10A, Air Quality Technical Report, provides more information about the data and methodology 
used for the analyses. The process of making a project-level conformity determination requires consultation 
between UDOT and EPA to evaluate and choose models and associated methods and assumptions to be 
used in the hot-spot analyses. UDOT prepared and submitted a draft Modeling Protocol for PM2.5 and PM10 
Quantitative Hot-spot Analysis Technical Memorandum to EPA for its review and comment in June 2020 and 
a revised draft in September 2020. EPA responded in January 2021 that UDOT could proceed with the air 
quality modeling after adjusting the modeling protocol as recommended by EPA in its responses from July 
and November 2020 (EPA 2021a). UDOT incorporated EPA’s recommendations in the methodology used to 
conduct the hot-spot analyses. In March 2021, EPA reviewed the final modeling files used in the analysis 
and concluded that they are sufficient, and additional and updated modeling is not needed (EPA 2021b). 

What is a mobility hub? 

A mobility hub is a location 
where users can transfer from 
their personal vehicle to a bus.  
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10.4.2 No-Action Alternative 
This section describes the air quality impacts of the No-Action Alternative in the Wasatch Boulevard 
segment of S.R. 210, in the segment of S.R. 210 from North Little Cottonwood Road to the town of Alta, at 
the gravel pit, and at the park-and-ride lot at 9400 South and Highland Drive. 

With the No-Action Alternative, the improvements associated with the S.R. 210 Project would not be made. 
However, other regionally significant transportation projects identified in WFRC’s 2019–2050 RTP would still 
be built and would contribute to local air quality impacts throughout the air quality impact analysis area. 

10.4.2.1 S.R. 210 – Wasatch Boulevard 
With the No-Action Alternative, congestion levels on Wasatch Boulevard 
would increase compared to existing conditions. Segments of Wasatch 
Boulevard from Fort Union Boulevard to North Little Cottonwood Road 
would operate at levels of service of LOS D, E, and F (Table 10.4-1). In 
addition, travel time during the PM peak hour would more than double 
compared to existing conditions (from 4:37 minutes to 10:15 minutes) for 
the 2.2-mile segment of Wasatch Boulevard. Compared to the existing 
conditions in 2018, vehicle emissions would be greater with the No-Action 
Alternative in 2050 due to increased traffic congestion and travel time. 

Table 10.4-1. Wasatch Boulevard – Travel Time and Level of Service by Segment for the Existing 
Conditions and Project Alternatives 

Conditions or Alternative 

Travel Time from Fort Union 
Blvd. to North Little 

Cottonwood Road (minutes) 
Level of Service by Segment 

(Passing Criteria Are LOS A–D) 

Northbound 
in AM/PM 
Peak Hour 

Southbound 
in AM/PM 
Peak Hour 

Fort Union 
Blvd. to 

Bengal Blvd. 
Bengal Blvd. 
to 3500 East 

3500 East 
to Kings 
Hill Drive 

Kings Hill Drive 
to North Little 

Cottonwood Rd. 
Existing conditions (2018) 4:08 / 4:10 3:38 / 4:37 B C E C 

No-Action Alternative (2050) 4:22 / 4:40 3:53 / 10:15 F E E D 

Imbalanced-lane Alternative 

(2050) 
4:05 / 4:37 3:32 / 4:21 C C C C 

Five-lane Alternative (2050) 3:51 / 4:00 3:32 / 4:12 C B B C 

Source: Fehr & Peers 2019 

10.4.2.2 S.R. 210 – North Little Cottonwood Road to Alta 
With the No-Action Alternative, increased traffic would cause per-person travel times on S.R. 210 from Fort 
Union Boulevard to the town of Alta to increase from 40 to 45 minutes in 2018 to 80 to 85 minutes in 2050 
(Table 10.4-2). Traffic backups on S.R. 209 would increase from 50 feet to 6,700 feet, or past the 
intersection of Wasatch Boulevard and 9400 South. On S.R. 210, traffic backups would increase from 
2,775 feet to 13,000 feet, or past the intersection of Wasatch Boulevard and North Little Cottonwood Road. 

What is level of service? 

Level of service is a measure of 
the operating conditions on a 
road or at an intersection. Level 
of service is represented by a 
letter “grade” ranging from A 
(free-flowing traffic and little 
delay) to F (extremely 
congested, stop-and-go traffic 
and excessive delay).  



 

 June 2021 

10-10 Utah Department of Transportation 

Compared to the existing conditions in 2018, vehicle emissions would be greater with the No-Action 
Alternative in 2050 due to increased traffic congestion and travel time. 

Table 10.4-2. S.R. 210 – Travel Times and Vehicle Backup Lengths for the 
Existing Conditions and Project Alternatives 

Conditions or Alternative 

Travel Timea 
(minutes) 

Vehicle Backup Distance from 
S.R. 209/S.R. 210 Intersection (feet) 

On S.R. 209 On S.R. 210 
Existing conditions (2018) 40–45 50 2,775 

No-Action Alternative (2050) 80–85 6,700 13,000 

Enhanced Bus Service Alternative (2050) 45–50 1,275 4,300 

Enhanced Bus Service in Peak-period 

Shoulder Lane Alternative (2050) 
35–40 350 3,050 

Gondola Alternatives A and B (2050) 45–50 350 3,050 

Cog Rail Alternative (2050) 45–50 350 3,050 

a Fort Union Boulevard to Alta ski resort 

10.4.2.3 Mobility Hubs 

10.4.2.3.1 Gravel Pit 
With the No-Action Alternative, Cottonwood Heights City is planning for 
development of the gravel pit. Current plans include a mix of commercial 
and residential uses. With the development, traffic would increase over 
that with the current gravel pit operation. Depending on the density of the 
development, the traffic entering and leaving the site during peak periods 
could increase congestion on Wasatch Boulevard, thereby increasing 
vehicle emissions over the existing conditions. With the commercial and 
residential development, there would be far less fugitive-dust emissions 
because the current aggregate (gravel) mine would not be in operation. 

10.4.2.3.2 9400 South and Highland Drive 
With the No-Action Alternative, there would be no change to the operation of the park-and-ride lot at 9400 
South and Highland Drive as a bus park-and-ride lot. Therefore, traffic conditions and vehicle emissions 
would be same as the existing conditions. 

What is the gravel pit? 

The gravel pit is an existing 
aggregate (gravel) mine located 
on the east side of Wasatch 
Boulevard between 6200 South 
and Fort Union Boulevard. 
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10.4.2.4 Avalanche Mitigation 
With the No-Action Alternative, snow sheds would not be built, and Little Cottonwood Canyon is projected to 
be closed on up to about 21 days per winter season for avalanche-mitigation work (Table 10.4-3). The 
increase in closures is based on the greater risk with higher traffic volumes in 2050 compared to 2018 
(Dynamic Avalanche Consulting 2018). The potential average increase in road closures would result in more 
days when traffic backs up from the intersection of S.R. 209 and S.R. 210 leading to the potential for greater 
vehicle emissions. Compared to existing conditions, vehicle emissions would be greater with the No-Action 
Alternative due to increased traffic congestion and travel time. 

Table 10.4-3. Avalanche Mitigation – Average Days and Hours of Road 
Closures on S.R. 210 with the Existing Conditions and Project Alternatives 
Conditions or Alternative Average Days with Closures Average Hours of Closures 
Existing conditions (2018) 10.4 56.3 

No-Action Alternative (2050) 10.5 to 21 56 to 108+ 

Snow Sheds with Berms 

Alternative (2050) 
4 to 6 2 to 11 

Source: Dynamic Avalanche Consulting 2018 

10.4.2.5 Trailhead Parking 
With the No-Action Alternative, there would be no change to trailhead parking and no elimination of roadside 
parking near trailheads. However, as the population continues to grow along the Wasatch Front, more 
people would recreate in Little Cottonwood Canyon. Vehicle emissions at the trailheads could increase 
compared to existing conditions. 

10.4.2.6 No Winter Parking 
With the No-Action Alternative, there would be no change to roadside winter parking or associated vehicle 
emissions. 

10.4.3 Enhanced Bus Service Alternative 
This section describes the air quality impacts of the Enhanced Bus Service Alternative, which includes 
improvements to the Wasatch Boulevard segment of S.R. 210, two mobility hubs, avalanche mitigation 
alternatives, trailhead parking alternatives, and the No Winter Parking Alternative. 

10.4.3.1 S.R. 210 – Wasatch Boulevard 
This section describes the air quality impacts of the Imbalanced-lane Alternative and the Five-lane 
Alternative, which would both widen the Wasatch Boulevard segment of S.R. 210. 

10.4.3.1.1 Imbalanced-lane Alternative 
With the Imbalanced-lane Alternative, vehicle capacity would be added to Wasatch Boulevard, and the level 
of service and associated congestion levels on Wasatch Boulevard would improve from LOS D through 
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LOS F with the No-Action Alternative to LOS C with this alternative (Table 10.4-1 above, Wasatch Boulevard 
– Travel Time and Level of Service by Segment for the Existing Conditions and Project Alternatives). Vehicle 
emissions would be reduced with the Imbalanced-lane Alternative due to decreased traffic congestion and 
reduced travel times compared to the existing conditions and the No-Action Alternative. 

10.4.3.1.2 Five-lane Alternative 
With the Five-lane Alternative, vehicle capacity would be added to Wasatch Boulevard, and the level of 
service and associated congestion levels on Wasatch Boulevard would improve from LOS D through LOS F 
with the No-Action Alternative to LOS B and C with this alternative (Table 10.4-1 above, Wasatch Boulevard 
– Travel Time and Level of Service by Segment for the Existing Conditions and Project Alternatives). Vehicle 
emissions would be reduced with the Five-lane Alternative due to decreased traffic congestion and travel 
times compared to the existing conditions, the No-Action Alternative, and the Imbalanced-lane Alternative. 

10.4.3.2 S.R. 210 – North Little Cottonwood Road to Alta 

Local Air Quality Analysis 
With the Enhanced Bus Service Alternative, there would be no improvements to S.R. 210, but bus service 
would be substantially increased and personal vehicle use on S.R. 210 in Little Cottonwood Canyon would 
be reduced by implementing a toll or a ban on single-occupant vehicles. The purpose of the toll or ban is to 
reduce personal vehicle use by 30% to the ski resorts by incentivizing transit use. The toll would apply only 
to the segment of S.R. 210 just west of Snowbird Entry 1 to the road terminus east of the town of Alta. 

As shown in Table 10.4-2 above, S.R. 210 – Travel Times and Vehicle Backup Lengths for the Existing 
Conditions and Project Alternatives, by increasing bus use and reducing personal vehicle use, the per-
person travel times in 2050 would decrease from 80 to 85 minutes with the No-Action Alternative to 45 to 
50 minutes with the Enhanced Bus Service Alternative (these are average combined travel times for buses 
and personal vehicles). The 45-to-50-minute travel time would be similar to the existing travel time in 2018 of 
40 to 45 minutes. 

On S.R. 210, traffic backups would decrease from 13,000 feet, or past the intersection of Wasatch 
Boulevard and North Little Cottonwood Road, to 4,300 feet. On S.R. 209, traffic backups would decrease 
from 6,700 feet, or past the intersection of 9400 South and Wasatch Boulevard, to 1,275 feet. 

Vehicle emissions would likely be reduced with the Enhanced Bus Service Alternative due to decreased 
traffic congestion and travel time compared to the No-Action Alternative. Although bus emissions would 
increase due to increased trips, this increase would be more than offset by the reduction in personal vehicle 
emissions, congestion, and travel time (FTA 2010). 

Greenhouse Gas Analysis 
Section 10.4.9, Comparison of Greenhouse Gas Emissions by Alternative, provides a detailed comparison 
of the greenhouse gas emissions from each project alternative. As shown in that section, the enhanced bus 
service alternatives would have the lowest greenhouse gas emissions of the action alternatives. 
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10.4.3.3 Mobility Hubs Alternative 
The Enhanced Bus Service Alternative includes two mobility hubs: a mobility hub at the gravel pit and a 
mobility hub at the park-and-ride lot at 9400 South and Highland Drive. 

10.4.3.3.1 Gravel Pit 
Traffic Characteristics. With this mobility hub, a 1,500-space parking garage would be built at the gravel pit 
along with other commercial and residential development planned by Cottonwood Heights City. The gravel 
pit mobility hub would include a diamond interchange designed to handle the volume of traffic and thereby 
minimize congestion impacts on Wasatch Boulevard. During peak travel periods, the traffic signals at the 
interchange would be designed to give priority to vehicles going to the parking garage. During peak periods 
(6 hours per day, for 3 hours during the morning and 3 hours during the afternoon), about 12 buses per hour 
would originate from the mobility hub, and during off-peak periods (about 6 hours per day) about 6 buses per 
hour would originate from the mobility hub. On average, a total of 108 bus trips would be made per day from 
this mobility hub. 

Hot-spot Analyses. Table 10.4-4 shows the results of the project-level hot-spot analyses for 24-hour PM10, 
24-hour PM2.5, and annual PM2.5 for the gravel pit mobility hub with the Enhanced Bus Service Alternative 
(for specific details regarding the methodology and calculations, refer to Appendix 10A, Air Quality Technical 
Report). For all pollutants, the design values for 2050 were modeled as being less than the NAAQS. This 
demonstrates that the S.R. 210 Project would not contribute to any new local violations, increase the 
frequency or severity of any existing violation, or delay timely attainment of the PM10 or PM2.5 NAAQS. 

10.4.3.3.2 9400 South and Highland Drive 
Traffic Characteristics. With this mobility hub, a 1,000-space parking garage would be built at the existing 
UTA park-and-ride lot at 9400 South and Highland Drive. During the AM peak hour, about 430 vehicles 
could access the parking garage. Given the current site configuration, no additional access or access 
improvements would be required. During peak periods (6 hours per day, for 3 hours during the morning and 
3 hours during the afternoon), about 12 buses per hour would originate from the mobility hub, and during off-
peak periods (about 6 hours per day), about 6 buses per hour would originate from the mobility hub. On 
average, a total of 108 bus trips would be made per day from this mobility hub. Traffic on both 9400 South 
and Highland Drive would increase to some extent, but no substantial traffic congestion is anticipated. 

Vehicle Emissions. Vehicle emissions at the 9400 South and Highland Drive mobility hub would be less 
than those at the gravel pit mobility hub. The 9400 South and Highland Drive mobility hub would have a 
smaller parking garage and less traffic than near the gravel pit mobility hub; therefore, the 9400 South and 
Highland Drive mobility hub would not contribute to any new local violations, increase the frequency or 
severity of any existing violation, or delay timely attainment of the PM10 or PM2.5 NAAQS. 
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Table 10.4-4. Modeled Design Values for PM10 and PM2.5 at the Gravel 
Pit Mobility Hub with the Enhanced Bus Service Alternative in 2050 
In μg/m3 

Pollutant 
Modeled 
Valuea 

Background 
Concentrationb 

Design  
Valuec NAAQS 

24-hour PM10 5.1 85.0 90d 150 

24-hour PM2.5 0.2 29.3 30e 35 

Annual PM2.5 0.09 7.47 7.6f 12.0 

a Modeled values were derived from AERMOD, an air quality dispersion model. Modeled values 

are reported to one decimal place beyond the NAAQS value. 

b Background concentrations were derived using the methodology described in Appendix 10A, 

Air Quality Technical Report. Background concentrations are reported to one decimal place 

beyond the NAAQS value. 

c Design values were calculated by adding modeled receptor values to background monitor 

values. The resulting design value concentration was then compared to the NAAQS. 

d 24-hour PM10 design value is rounded to the nearest 10 μg/m3 (EPA 2015a). 

e 24-hour PM2.5 design value is rounded to the nearest 1 μg/m3 (EPA 2015a). 

f Annual PM2.5 design value is rounded to the nearest 0.1 μg/m3 (EPA 2015a). 

10.4.3.4 Avalanche Mitigation Alternatives 
The Enhanced Bus Service Alternative includes two alternatives for avalanche mitigation: the Snow Sheds 
with Berms Alternative and the Show Sheds with Realigned Road Alternative. 

10.4.3.4.1 Snow Sheds with Berms Alternative 
With the Snow Sheds with Berms Alternative, the snow sheds would reduce the number of days and hours 
when S.R. 210 is closed due to avalanches and avalanche-mitigation work. As shown in Table 10.4-3 
above, Avalanche Mitigation – Average Days and Hours of Road Closures on S.R. 210 with the Existing 
Conditions and Project Alternatives, by 2050, the duration of avalanche closures would decrease from 
21 days and 108 hours with the No-Action Alternative to 6 days and 11 hours with the Snow Sheds with 
Berms Alternative. The decrease in closure time would result in fewer vehicles waiting to enter Little 
Cottonwood Canyon and less traffic backing onto S.R. 210 and S.R. 209. With the snow sheds, the 
decrease in the number and hours of closure could improve closure-related congestion and vehicle 
emissions. 

10.4.3.4.2 Show Sheds with Realigned Road Alternative 
The emissions impacts from the Snow Sheds with Realigned Road Alternative would be the same as from 
the Snow Sheds with Berms Alternative. 
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10.4.3.5 Trailhead Parking Alternatives 
The Enhanced Bus Service Alternative includes three alternatives to address trailhead parking: 

• Trailhead Improvements and No S.R. 210 Roadside Parking within ¼ Mile of Trailheads Alternative 

• Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 Intersection to Snowbird 
Entry 1 Alternative 

• No Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 Intersection to 
Snowbird Entry 1 Alternative 

10.4.3.5.1 Trailhead Improvements and No S.R. 210 Roadside Parking within ¼ Mile of 
Trailheads Alternative 

This alternative would reduce travel friction between roadside parked vehicles and vehicles in the travel lane 
adjacent to trailheads. The trailhead improvements and reduced friction within ¼ mile would not appreciably 
change vehicle emissions. 

10.4.3.5.2 Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative 

The emissions impacts from this alternative would be similar to those from the Trailhead Improvements and 
No S.R. 210 Roadside Parking within ¼ Mile of Trailheads Alternative. However, by removing all roadside 
parking in Little Cottonwood Canyon, the travel friction between roadside parked vehicles and vehicles in the 
travel lane would be eliminated. The trailhead improvements and reduced friction would not appreciably 
change vehicle emissions. 

10.4.3.5.3 No Trailhead Improvements and No Roadside Parking from S.R. 209/S.R. 210 
Intersection to Snowbird Entry 1 Alternative 

The emissions impacts from this alternative would be the same as those from the Trailhead Improvements 
and No Roadside Parking from S.R. 209/S.R. 210 Intersection to Snowbird Entry 1 Alternative. 

10.4.3.6 No Winter Parking Alternative 
By eliminating winter parking on S.R. 210, about 230 parking spaces on S.R. 210 would be removed 
adjacent to the ski resorts. The elimination of roadside parking in the winter could improve mobility by 
removing the conflicts between roadside parked vehicles and vehicles in the travel lane. In addition, in the 
afternoon when skiers leave the resorts, it has been observed that some vehicles currently make U-turns in 
the roadway, blocking traffic and causing congestion. Vehicle emissions could be reduced due to increased 
mobility and decreased congestion with no winter parking. 
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10.4.4 Enhanced Bus Service in Peak-period Shoulder Lane Alternative 
This section describes the air quality impacts of the Enhanced Bus Service in Peak-period Shoulder Lane 
Alternative, which includes improvements to the Wasatch Boulevard segment of S.R. 210, improvements to 
the segment of S.R. 210 from North Little Cottonwood Road to the town of Alta, two mobility hubs, 
avalanche mitigation alternatives, trailhead parking alternatives, and the No Winter Parking Alternative. 

10.4.4.1 S.R. 210 – Wasatch Boulevard 
With the Enhanced Bus Service in Peak-period Shoulder Lane Alternative, the emissions impacts with the 
Imbalanced-lane and Five-lane Alternatives would be the same as with the Enhanced Bus Service 
Alternative. (The peak-period shoulder lane would be implemented both eastbound and westbound on 
S.R. 210 from the intersection with Wasatch Boulevard to the Alta Bypass Road. These lanes would be for 
buses only to improve bus travel times over that of personal vehicles.) 

10.4.4.2 S.R. 210 – North Little Cottonwood Road to Alta 

Local Air Quality Analysis 
With the Enhanced Bus Service in Peak-period Shoulder Lane Alternative, dedicated bus shoulder lanes 
would be added on S.R. 210 from North Little Cottonwood Road to the Alta Bypass Road. As with the 
Enhanced Bus Service Alternative, a toll or a ban on single-occupant vehicles would be added on S.R. 210 
in Little Cottonwood Canyon with the goal of reducing personal vehicle use by about 30%. As shown above 
in Table 10.4-2, S.R. 210 – Travel Times and Vehicle Backup Lengths for the Existing Conditions and 
Project Alternatives, by increasing bus use and reducing personal vehicle use, the per-person travel times in 
2050 would decrease from 80 to 85 minutes with the No-Action Alternative to 35 to 40 minutes with the 
Enhanced Bus Service in Peak-period Shoulder Lane Alternative. The 35-to-40-minute travel time would be 
a slight improvement over the existing travel time in 2018 of 40 to 45 minutes. 

On S.R. 210, traffic backups would decrease from 13,000 feet, or past the intersection of Wasatch 
Boulevard and North Little Cottonwood Road, with the No-Action Alternative to 3,050 feet with this 
alternative. On S.R. 209, traffic backups would decrease from 6,700 feet, or past the intersection of 9400 
South and Wasatch Boulevard, with the No-Action Alternative to 350 feet with this alternative. 

Vehicle emissions would likely be reduced with the Enhanced Bus Service in Peak-period Shoulder Lane 
Alternative due to decreased traffic congestion and travel time compared to the No-Action Alternative. 
Although bus emissions would increase due to increased trips, this increase would be more than offset by 
the reduction in personal vehicle emissions, congestion, and travel time (FTA 2010). 

Greenhouse Gas Analysis 
Section 10.4.9, Comparison of Greenhouse Gas Emissions by Alternative, provides a detailed comparison 
of the greenhouse gas emissions from each project alternative. As shown in that section, the enhanced bus 
service alternatives would have the lowest greenhouse gas emissions of the action alternatives. 
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10.4.4.3 Mobility Hubs Alternative 
The emissions impacts from the mobility hubs with the Enhanced Bus Service in Peak-period Shoulder Lane 
Alternative would be the same as with the Enhanced Bus Service Alternative. 

10.4.4.4 Avalanche Mitigation Alternatives 
The emissions impacts from the avalanche mitigation alternatives with the Enhanced Bus Service in Peak-
period Shoulder Lane Alternative would be the same as with the Enhanced Bus Service Alternative. 

10.4.4.5 Trailhead Parking Alternatives 
The emissions impacts from the trailhead parking alternatives with the Enhanced Bus Service in Peak-
period Shoulder Lane Alternative would be the same as with the Enhanced Bus Service Alternative. 

10.4.4.6 No Winter Parking Alternative 
The emissions impacts from the No Winter Parking Alternative with the Enhanced Bus Service in Peak-
period Shoulder Lane Alternative would be the same as with the Enhanced Bus Service Alternative 

10.4.5 Gondola Alternative A (Starting at Canyon Entrance) 
This section describes the air quality impacts of Gondola Alternative A, 
which includes a gondola alignment from the entrance to Little 
Cottonwood Canyon to the Snowbird and Alta ski resorts, improvements 
to the Wasatch Boulevard segment of S.R. 210, two mobility hubs, 
avalanche mitigation alternatives, trailhead parking alternatives, and the 
No Winter Parking Alternative. 

10.4.5.1 S.R. 210 – Wasatch Boulevard 
With Gondola Alternative A, the emissions impacts with the Imbalanced-
lane and Five-lane Alternatives would be the same as with the Enhanced 
Bus Service Alternative. 

10.4.5.2 S.R. 210 – North Little Cottonwood Road to Alta 

Local Air Quality Analysis 
Traffic Characteristics. With Gondola Alternative A, there would be no 
improvements to S.R. 210, but the gondola system would be used along 
with a toll or a ban on single-occupant vehicles on S.R. 210 in Little 
Cottonwood Canyon to substantially reduce personal vehicle use. Similar 
to the Enhanced Bus Service Alternative, the goal of the toll or ban would 
be to reduce personal vehicle use by about 30%. As shown above in 
Table 10.4-2, S.R. 210 – Travel Times and Vehicle Backup Lengths for the Existing Conditions and Project 
Alternatives, the per-person travel times would decrease from 80 to 85 minutes with the No-Action 

What are gondola base, angle, 
and terminal stations? 

As used in this chapter, the term 
terminal station refers to the first 
and last stations on a passen-
ger’s gondola trip. Passengers 
board and disembark the 
gondola cabins at the terminal 
stations. 

The base station is the terminal 
station at the bottom of the 
canyon, and a destination station 
is a terminal station at the top of 
the canyon. 

The gondola alternatives also 
include angle stations, which are 
needed to adjust the horizontal 
direction of the cabin; 
passengers remain in the cabin 
as it passes through an angle 
station. 
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Alternative to 45 to 50 minutes with Gondola Alternative A. The 45-to-50-minute travel time would be similar 
to the existing travel time in 2018 of 40 to 45 minutes. 

On S.R. 210, traffic backups would decrease from 13,000 feet, or past the intersection of Wasatch 
Boulevard and North Little Cottonwood Road, with the No-Action Alternative to 3,050 feet with this 
alternative. On S.R. 209, traffic backups would decrease from 6,700 feet, or past the intersection of 9400 
South and Wasatch Boulevard, with the No-Action Alternative to 350 feet with this alternative. 

A gondola base station would be located at the existing park-and-ride lot on the north side of S.R. 210 at the 
entrance to Little Cottonwood Canyon. Gondola Alternative A would include two mobility hubs, at the gravel 
pit and at 9400 South and Highland Drive, and express bus service from the mobility hubs to the base 
station. During peak periods (6 hours per day, for 3 hours during the morning and 3 hours during the 
afternoon), about 12 buses per hour would originate from each mobility hub (24 per hour total) heading to 
the base station. During off-peak periods (about 6 hours per day), about 6 buses per hour would originate 
from each mobility hub (12 per hour) to the base station. On average, a total of 108 bus trips from each 
mobility hub per day would be made, for a total of 216 bus trips per day from both mobility hubs. 

Hot-spot Analyses. Table 10.4-5 shows the results of the project-level hot-spot analyses for 24-hour PM10, 
24-hour PM2.5, and annual PM2.5 for Gondola Alternative A at the base station at the entrance to Little 
Cottonwood Canyon (for specific details regarding the methodology and calculations, refer to Appendix 10A, 
Air Quality Technical Report). For all pollutants, the design values for 2050 are less than the NAAQS. This 
demonstrates that the S.R. 210 Project would not contribute to any new local violations, increase the 
frequency or severity of any existing violation, or delay timely attainment of the PM10 or PM2.5 NAAQS. 

Summer operation of Gondola Alternative A would require less bus service, so PM10 or PM2.5 would be less 
than during winter operation.  

Table 10.4-5. Modeled Design Values for PM10 and PM2.5 with 
Gondola Alternative A in 2050 
In μg/m3 

Pollutant 
Modeled 
Valuea 

Background 
Concentrationb 

Design 
Valuec NAAQS 

24-hour PM10 4.8 85.0 90d 150 

24-hour PM2.5 0.2 29.3 30e 35 

Annual PM2.5 0.07 7.47 7.5f 12.0 

a Modeled values were derived from AERMOD, an air quality dispersion model. Modeled 

values are reported to one decimal place beyond the NAAQS value. 

b Background concentrations were derived using the methodology described in Appendix 10A, 

Air Quality Technical Report. Background concentrations are reported to one decimal place 

beyond the NAAQS value. 

c Design values were calculated by adding modeled receptor values to background monitor 

values. The resulting design value concentration was then compared to the NAAQS. 

d 24-hour PM10 design value is rounded to the nearest 10 μg/m3 (EPA 2015a). 

e 24-hour PM2.5 design value is rounded to the nearest 1 μg/m3 (EPA 2015a). 

f Annual PM2.5 design value is rounded to the nearest 0.1 μg/m3 (EPA 2015a). 



 

June 2021 

Utah Department of Transportation  10-19 

Greenhouse Gas Analysis 
Section 10.4.9, Comparison of Greenhouse Gas Emissions by Alternative, provides a detailed comparison 
of the greenhouse gas emissions from each project alternative. As shown in that section, winter operation of 
Gondola Alternative A would have slightly higher greenhouse gas emissions than the enhanced bus service 
alternatives but lower emissions than the Cog Rail Alternative. During summer operation, Gondola 
Alternative A would have lower greenhouse gas emissions than the Cog Rail Alternative. 

10.4.5.3 Mobility Hubs Alternative 
The emissions impacts from the mobility hubs with Gondola Alternative A would be the same as with the 
Enhanced Bus Service Alternative. 

10.4.5.4 Avalanche Mitigation Alternatives 
The emissions impacts from the avalanche mitigation alternatives with Gondola Alternative A would be the 
same as with the Enhanced Bus Service Alternative. 

10.4.5.5 Trailhead Parking Alternatives 
The emissions impacts from the trailhead parking alternatives with Gondola Alternative A would be the same 
as with the Enhanced Bus Service Alternative. 

10.4.5.6 No Winter Parking Alternative 
The emissions impacts from the No Winter Parking Alternative with Gondola Alternative A would be the 
same as with the Enhanced Bus Service Alternative. 

10.4.6 Gondola Alternative B (Starting at La Caille) 
This section describes the air quality impacts of Gondola Alternative B, which includes a gondola alignment 
from La Caille to the Snowbird and Alta ski resorts, improvements to the Wasatch Boulevard segment of 
S.R. 210, two mobility hubs, avalanche mitigation alternatives, trailhead parking alternatives, and the No 
Winter Parking Alternative. 

10.4.6.1 S.R. 210 – Wasatch Boulevard 
With Gondola Alternative B, the emissions impacts with the Imbalanced-lane and Five-lane Alternatives 
would be the same as with the Enhanced Bus Service Alternative. 

10.4.6.2 S.R. 210 – North Little Cottonwood Road to Alta 

Local Air Quality Analysis 
Traffic Characteristics. With Gondola Alternative B, there would be no improvements to S.R. 210, but the 
gondola system would be used along with a toll or a ban on single-occupant vehicles on S.R. 210 in Little 
Cottonwood Canyon to substantially reduce personal vehicle use. Similar to the Enhanced Bus Service 
Alternative, the goal of the toll or ban would be to reduce personal vehicle use by about 30%. As shown 
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above in Table 10.4-2, S.R. 210 – Travel Times and Vehicle Backup Lengths for the Existing Conditions and 
Project Alternatives, per-person travel times would decrease from 80 to 85 minutes with the No-Action 
Alternative to 45 to 50 minutes with Gondola Alternative B. The 45-to-50-minute travel time would be similar 
to the existing travel time in 2018 of 40 to 45 minutes. 

A gondola base station would be located on North Little Cottonwood Road about 0.75 mile northwest of the 
intersection of S.R. 209 and S.R. 210. A 1,500-space parking structure would be built at the gondola base 
station to allow personal vehicles to park at the base station. Gondola Alternative B would include two 
mobility hubs, at the gravel pit and at 9400 South and Highland Drive, and express bus service from the 
mobility hubs to the base station. The gravel pit mobility hub would have a 600-car parking structure, and the 
9400 South and Highland Drive mobility hub would have a 400-car parking structure. Six buses per hour 
would travel from each mobility hub to the base station from 7 AM to 6 PM. 

Vehicle Emissions. Vehicle emissions would be reduced with Gondola Alternative B compared to the 
existing conditions and the No-Action Alternative due to decreased traffic congestion and travel time. With 
Gondola Alternative B, diesel bus emissions would be less than with Gondola Alternative A since fewer 
buses would service the base station. Therefore, Gondola Alternative B would not contribute to any new 
local violations, increase the frequency or severity of any existing violation, or delay timely attainment of the 
PM10 or PM2.5 NAAQS. 

Summer operation of Gondola Alternative B would not require bus service, so overall emissions during the 
summer would be less than during the winter. 

Greenhouse Gas Analysis 
Section 10.4.9, Comparison of Greenhouse Gas Emissions by Alternative, provides a detailed comparison 
of the greenhouse gas emission from each project alternative. As shown in that section, winter operation of 
Gondola Alternative B would have slightly higher greenhouse gas emissions than the enhanced bus service 
alternatives but lower emissions than the Cog Rail Alternative. During summer operation, Gondola 
Alternative B would have lower greenhouse gas emissions than the Cog Rail Alternative. 

10.4.6.3 Mobility Hubs Alternative 
With Gondola Alternative B, the emissions impacts from the mobility hubs would be less than those with the 
enhanced bus service alternatives and Gondola Alternative A since the mobility hubs with Gondola 
Alternative B would service fewer personal vehicles and diesel buses. 

10.4.6.4 Avalanche Mitigation Alternatives 
The emissions impacts from the avalanche mitigation alternatives with Gondola Alternative B would be the 
same as with the Enhanced Bus Service Alternative 

10.4.6.5 Trailhead Parking Alternatives 
The emissions impacts from the trailhead parking alternatives with Gondola Alternative B would be the same 
as with the Enhanced Bus Service Alternative. 
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10.4.6.6 No Winter Parking Alternative 
The emissions impacts from the No Winter Parking Alternative with Gondola Alternative B would be the 
same as with the Enhanced Bus Service Alternative. 

10.4.7 Cog Rail Alternative (Starting at La Caille) 
This section describes the air quality impacts of the Cog Rail Alternative, 
which includes a cog rail alignment from La Caille to the Snowbird and 
Alta ski resorts, improvements to the Wasatch Boulevard segment of 
S.R. 210, improvements to the segment of S.R. 210 on North Little 
Cottonwood Road, two mobility hubs, avalanche mitigation alternatives, 
trailhead parking alternatives, and the No Winter Parking Alternative. 

10.4.7.1 S.R. 210 – Wasatch Boulevard 
With the Cog Rail Alternative, the emissions impacts with the Imbalanced-
lane and Five-lane Alternatives would be the same as with the Enhanced 
Bus Service Alternative. 

10.4.7.1.1 S.R. 210 – North Little Cottonwood Road to Alta 

Local Air Quality Analysis 
Traffic Characteristics. With the Cog Rail Alternative, there would be no improvements to S.R. 210, but the 
cog rail system would be used along with a toll or a ban on single-occupant vehicles on S.R. 210 in Little 
Cottonwood Canyon to substantially reduce personal vehicle use. Similar to the Enhanced Bus Service 
Alternative, the goal of the toll or ban would be to reduce personal vehicle use by about 30%. As shown 
above in Table 10.4-2, S.R. 210 – Travel Times and Vehicle Backup Lengths for the Existing Conditions and 
Project Alternatives, per-person travel times would decrease from 80 to 85 minutes with the No-Action 
Alternative to 45 to 50 minutes with the Cog Rail Alternative. The 45-to-50-minute travel time would be 
similar to the existing travel time in 2018 of 40 to 45 minutes. 

A cog rail base station would be located on North Little Cottonwood Road about 0.75 mile from the 
intersection of S.R. 209 and S.R. 210. The base station design, roadway improvements, traffic conditions, 
and use of mobility hubs would be the same as with Gondola Alternative B. 

The Cog Rail Alternative would require an operations and maintenance facility located at the Little 
Cottonwood Canyon park-and-ride lot. The operations and maintenance facility would include an 
administrative and maintenance facility, fueling station, restrooms, and parking for employees. 

Vehicle Emissions. Vehicle emissions would be reduced with the Cog Rail Alternative compared to the 
existing conditions and the No-Action Alternative due to decreased traffic congestion and travel time. Diesel 
bus emissions would be less than those with the enhanced bus service alternatives and Gondola 
Alternative A since fewer buses would service the cog rail base station. 

What are terminal and base 
stations? 

As used in this chapter, the term 
terminal station refers to the first 
and last stations on a passen-
ger’s cog rail trip. Passengers 
board and disembark the cog rail 
vehicles at the terminal stations. 

The base station is the terminal 
station at the bottom of the 
canyon, and a destination station 
is a terminal station at the top of 
the canyon. 



 

 June 2021 

10-22 Utah Department of Transportation 

Diesel-electric Locomotive Emissions. With the Cog Rail Alternative, 
diesel-electric locomotive engines would produce emissions when idling 
at the terminal stations and in transit between the terminal stations. These 
emissions would be similar to the bus engine emissions from the 
enhanced bus service alternatives. The locomotive engines would meet 
the most stringent Tier 4 emission standards by having extremely low 
emissions of PM and other pollutants. EPA’s PM emissions standard for a 
Tier 4 locomotive is 0.015 gram per horsepower-hour (g/hp-hr). The PM 
emissions standard for a new diesel transit bus engine is 0.01 g/hp-hr. 
With the Cog Rail Alternative, one cog rail train, with a maximum power 
rating of 1,200 horsepower (hp), would carry the equivalent passengers of six buses. The buses are 
expected to be rated at 380 hp each, so the total power rating of six buses would be 2,280 hp. 

Multiplying the emissions standard by the rated horsepower for the cog rail train gives a total of 
18 grams/hour of PM emissions at maximum load. In comparison, the maximum total horsepower of the 
buses, multiplied by the emissions standard, yields a maximum total PM emissions rate of 22.8 grams/hour. 
Thus, the Cog Rail Alternative would generate similar, but slightly lower, PM emissions than the enhanced 
bus service alternatives when transporting passengers the same distance. Because the cog rail system 
would have lower PM emissions than what was modeled for the enhanced bus service alternatives, a 
separate model run was not necessary. 

The dispersion analysis for the gravel pit mobility hub showed that the emissions from idling buses would be 
a very small contributor to total ambient air PM2.5 and PM10 impacts (which were also quite small, compared 
to the NAAQS). Therefore, the combined idling of buses and cog rail locomotives at the cog rail base station 
would not measurably affect air quality in the vicinity of the base station. 

Summer operation of the Cog Rail Alternative would not require bus service to the base station parking 
structure since the base station would provide enough summer parking. For this reason, overall emissions 
during the summer would be less than during the winter. 

Greenhouse Gas Analysis 
Section 10.4.9, Comparison of Greenhouse Gas Emissions by Alternative, provides a detailed comparison 
of the greenhouse gas emission from each project alternative. As shown in that section, winter operation of 
the Cog Rail Alternative would have the highest greenhouse gas emissions of any of the action alternatives. 
During summer operation, the Cog Rail Alternative would have higher greenhouse gas emissions than the 
gondola alternatives but lower emissions than the enhanced bus service alternatives. 

10.4.7.2 Mobility Hubs Alternative 
With the Cog Rail Alternative, the emissions impacts from the mobility hubs would be small and would be 
the same as the emissions from the mobility hubs with Gondola Alternative B. The impacts from the mobility 
hubs with the Cog Rail Alternative would be less than those with the enhanced bus service alternatives and 
Gondola Alternative A since the mobility hubs with the Cog Rail Alternative would service fewer personal 
vehicles and diesel buses. 

What are Tier 4 standards? 

Over time, EPA has adopted 
multiple tiers of emissions 
standards. Tier 4 are the most 
recent and stringent emissions 
standards for diesel locomotives 
for engines built in 2015 and 
later (40 CFR Part 1033). 
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10.4.7.3 Avalanche Mitigation Alternatives 
With the Cog Rail Alternative, the emissions impacts from the mid-canyon snow sheds would be the same 
as with the Enhanced Bus Service Alternative. However, to reduce the avalanche risk to the cog rail system, 
two additional snow sheds would be constructed in the upper canyon between the west- and east-end 
connections of the Alta Bypass Road to S.R. 210. These upper-canyon snow sheds would cover the cog rail 
alignment and not S.R. 210; therefore, vehicle mobility and related emissions on S.R. 210 would not change 
from the operation of the upper-canyon snow sheds since vehicles would continue to use the Alta Bypass 
Road when S.R. 210 is closed for avalanche-mitigation operations. 

10.4.7.4 Trailhead Parking Alternatives 
The emissions impacts from the trailhead parking alternatives with the Cog Rail Alternative would be the 
same as with the Enhanced Bus Service Alternative. 

10.4.7.5 No Winter Parking Alternative 
The emissions impacts from the No Winter Parking Alternative with the Cog Rail Alternative would be the 
same as with the Enhanced Bus Service Alternative. 

10.4.8 Understanding MSAT Emissions 
A qualitative analysis provides a basis for identifying and comparing the potential differences among MSAT 
emissions, if any, from the various alternatives. The qualitative assessment presented below is derived in 
part from a study conducted by FHWA titled A Methodology for Evaluating Mobile-source Air Toxic 
Emissions among Transportation Project Alternatives (Claggett and Miller 2006). 

For each alternative evaluated in this Environmental Impact Statement (EIS), the amount of MSATs emitted 
would be proportional to the vehicle-miles traveled (VMT), assuming that other variables such as fleet mix 
are the same for each alternative. The VMT estimated for each of the action alternatives is slightly higher 
than that for the No-Action Alternative due to added traffic capacity on Wasatch Boulevard. Although this 
increase in VMT would lead to higher MSAT emissions for the action alternatives, the emissions increase 
would be offset somewhat by lower MSAT emission rates due to increased speeds; according to EPA’s 
MOVES2014 model, emissions of all of the priority MSATs decrease as speed increases. 

As shown above in Table 10.4-2, S.R. 210 – Travel Times and Vehicle Backup Lengths for the Existing 
Conditions and Project Alternatives, travel times for each of the action alternatives are substantially lower 
than that for the No-Action Alternative. Regardless of the alternative chosen, emissions will likely be lower 
than present levels in the design year as a result of EPA’s national control programs that are projected to 
reduce annual MSAT emissions by over 90% between 2010 and 2050 (FHWA 2016). Local conditions might 
differ from these national projections in terms of fleet mix and turnover, VMT growth rates, and local control 
measures. However, the magnitude of the EPA-projected reductions is so great (even after accounting for 
VMT growth) that MSAT emissions in the air quality impacts analysis area are likely to be lower in the future 
in nearly all cases. 
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10.4.8.1 Incomplete or Unavailable Information for Project-Specific MSAT Health 
Impacts Analysis 

In FHWA’s view, information is incomplete or unavailable to credibly predict the project-specific health 
impacts due to changes in MSAT emissions associated with a proposed set of highway alternatives. The 
outcome of such an assessment, adverse or not, would be influenced more by the uncertainty introduced 
into the process through assumption and speculation rather than any genuine insight into the actual health 
impacts directly attributable to MSAT exposure associated with a proposed action (FHWA 2016). 

EPA is responsible for protecting the public health and welfare from the known or anticipated effects of an 
air pollutant. It is the lead authority for administering the Clean Air Act and its amendments and has specific 
statutory obligations with respect to hazardous air pollutants and MSATs. EPA is in the continual process of 
assessing human health effects, exposures, and risks posed by air pollutants. It maintains the Integrated 
Risk Information System (IRIS), which is “a compilation of electronic reports on specific substances found in 
the environment and their potential to cause human health effects” (https://www.epa.gov/iris). Each report 
contains assessments of noncancerous and cancerous effects for individual compounds and quantitative 
estimates of risk levels from lifetime oral and inhalation exposures with uncertainty spanning perhaps an 
order of magnitude (FHWA 2016). 

Other organizations are also active in the research and analyses of the human health effects of MSATs, 
including the Health Effects Institute (HEI). Several HEI studies are summarized in Appendix D of FHWA’s 
Updated Interim Guidance on Mobile-source Air Toxic Analysis in NEPA Documents. Among the adverse 
health effects linked to MSAT compounds at high exposures are cancer in humans in occupational settings, 
cancer in animals, and irritation to the respiratory tract, including the exacerbation of asthma. Less obvious 
is the adverse human health effects of MSAT compounds at current environmental concentrations 
(HEI 2007) or in the future as vehicle emissions substantially decrease. 

The methodologies for forecasting health impacts include emissions modeling, dispersion modeling, 
exposure modeling, and then a final determination of health impacts, with each step in the process building 
on the model predictions obtained in the previous step. All methodologies are encumbered by technical 
shortcomings or uncertain science that prevents a more-complete differentiation of the MSAT health impacts 
among the project alternatives. These difficulties are magnified for lifetime (that is, 70-year) assessments, 
particularly because unsupportable assumptions would need to be made regarding changes in travel 
patterns and vehicle technology (both of which affect emissions rates) over that timeframe, since such 
information is unavailable. 

It is particularly difficult to reliably forecast 70-year lifetime MSAT concentrations and exposure near roads, 
to determine the portion of time that people are actually exposed at a specific location, and to establish the 
extent attributable to a proposed action, especially given that some of the information needed is unavailable. 

There are considerable uncertainties associated with the existing estimates of toxicity of the various MSATs, 
because of factors such as low-dose extrapolation and translation of occupational exposure data to the 
general population, a concern expressed by HEI (2007). As a result, there is no national consensus on air 
dose-response values assumed to protect the public health and welfare for MSAT compounds, and in 
particular for diesel PM. EPA states that, with respect to diesel engine exhaust, “[t]he absence of adequate 
data to develop a sufficiently confident dose-response relationship from the epidemiologic studies has 
prevented the estimation of inhalation carcinogenic risk” (EPA 2003, Section II.C). 
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There is also the lack of a national consensus regarding an acceptable level of risk. The current context is 
the process used by EPA as provided by the Clean Air Act to determine whether more-stringent controls are 
required in order to provide an ample margin of safety to protect public health or to prevent an adverse 
environmental effect for industrial sources subject to the maximum achievable control technology standards, 
such as benzene emissions from refineries. The decision framework is a two-step process. The first step 
requires EPA to determine an “acceptable” level of risk due to emissions from a source, which is generally 
no greater than approximately 100 in a million. Additional factors are considered in the second step, the goal 
of which is to maximize the number of people with risks less than 1 in a million due to emissions from a 
source. 

The results of this statutory two-step process do not guarantee that cancer risks from exposure to air toxics 
are less than 1 in a million; in some cases, the residual risk determination could result in maximum individual 
cancer risks that are as high as approximately 100 in a million. In a June 2008 decision, the U.S. Court of 
Appeals for the District of Columbia Circuit upheld EPA’s approach to addressing risk in its two-step decision 
framework. Information is incomplete or unavailable to establish that even the largest of highway projects 
would result in levels of risk greater than those deemed acceptable (U.S. Court of Appeals for the District of 
Columbia Circuit, Natural Resources Defense Council and Louisiana Environmental Action Network v. 
Environmental Protection Agency, decided June 6, 2008). 

Because of the limitations in the methodologies for forecasting health impacts described above, any 
predicted difference in health impacts among alternatives is likely to be much smaller than the uncertainties 
associated with predicting the impacts. Consequently, the results of such assessments would not be useful 
to decision-makers, who would need to weigh this information against project benefits—such as reducing 
traffic congestion, accident rates, and fatalities plus improved access for emergency response—that are 
better suited for quantitative analysis (FHWA 2016). 

10.4.9 Comparison of Greenhouse Gas Emissions by Alternative 
From a quantitative perspective, greenhouse gas (GHG) emissions can contribute to global climate change 
as the cumulative result of numerous and varied emissions sources (in terms of both absolute numbers and 
types), each of which makes a relatively small addition to global atmospheric GHG concentrations. 

In contrast to broad-scale actions such as those involving an entire industry sector or very large geographic 
areas, it is difficult to isolate and understand the impacts of GHG emissions for a particular transportation 
project. Furthermore, there is currently no scientific methodology for attributing specific climatological 
changes to a particular transportation project’s emissions. 

Carbon dioxide (CO2) is frequently used as an indicator of overall transportation GHG emissions because 
the quantity of these emissions is much larger than that of all other transportation GHGs combined, and 
because CO2 is estimated to account for 90% to 95% of the overall climate forcing of various GHGs related 
to transportation sources. 

For informational purposes, UDOT estimated the CO2 equivalent (CO2e) emissions projected from the 
project’s No-Action and action alternatives (Table 10.4-6). For any quantity and type of GHG, CO2e 
represents the amount of CO2 that would have the equivalent global warming impact. In this analysis, CO2e 
represents CO2 as well as methane (CH4) and nitrous oxide (N2O). This analysis compares CO2e emissions 
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of bus service, gondola service from the proposed gondola base stations to the Alta ski resort, and cog rail 
service from the proposed cog rail base station to the Alta ski resort. 

Electrical power in the project area is provided by Rocky Mountain Power, a division of PacifiCorp. Gondola 
emissions were estimated based on PacifiCorp’s 2019 Integrated Resource Plan (PacifiCorp 2019) and the 
estimated gondola facility power consumption and operating schedule. According to PacifiCorp’s plan, for 
calendar year 2038 (the approximate midpoint for the project forecast from 2025 to 2050), the gondola 
system would be powered by electricity generated from a combination of coal (6%), natural gas (20%), and 
other non-GHG-emitting sources (74%). This power would be generated off site. Bus and personal vehicle 
emissions were estimated using MOVES2014b. For the buses, the estimate included the estimated number 
of buses, bus-miles traveled, and operating schedule, and for personal vehicles the estimate included the 
number of VMT. Cog rail emissions were estimated based on data presented in the paper Analysis of 
Trends in Commuter Rail Energy Efficiency (DiDomenico and Dick 2014). 

As shown in Table 10.4-6, CO2e emissions are expected to be marginally lower for bus service compared to 
gondola service, and CO2e emissions with both the bus service and gondola service are expected to be 
lower than with the cog rail service. For context, the CO2e emissions estimated for the action alternatives 
are far below EPA’s mandatory reporting threshold for stationary sources, which is 25,000 tons/year, and far 
below EPA’s threshold to trigger permitting requirements for major stationary sources, which is 
100,000 tons/year. All of the action alternatives would have lower CO2e emissions than the No-Action 
Alternative, resulting in a reduction in GHG emissions. 

Table 10.4-6. Estimated CO2 Equivalent (CO2e) Emissions from Winter Operations with the No-
Action and Action Alternatives in 2050 

Travel Segment 

Round Trip 
Distance 
(miles) 

Annual CO2e (tons/year) 

No-Action 
Alternative 

Enhanced 
Bus Servicea  

Gondola 
Serviceb  

Cog Rail 
Servicec  

Personal vehicle use from North Little Cottonwood 

Road to Altad 
17 17,810 12,467 12,467 12,467 

Enhanced bus service alternatives from the gondola 

or cog rail base stations to Alta ski resort 
15.4 or 17 — 606 or 668 — — 

Gondola Alternative A base station to Alta ski resort 15.4 — — 873 — 

Gondola Alternative B base station to Alta ski resort 17 — —  1,006 — 

Cog Rail Alternative base station to Alta ski resort 17 — — — 1,803 

Total emissions  17,810 13,073 or 
13,135 

13,340 or 
13,473 14,270 

a Buses are estimated to operate 140 days per year, with 216 buses traveling on S.R. 210 from the gondola or cog rail base stations to the 

Alta ski resort. Since all alternatives would have bus service to the gondola or cog rail base stations, the difference in the emissions 

estimates is due only to the difference in total miles traveled. 

b Gondolas are estimated to operate 140 days per year and 12 hours per day. Gondola Alternative A is estimated to use 2,940 kilowatts of 

power per trip, and Gondola Alternative B is estimated to use 3,390 kilowatts of power per trip. Note that the up-to-5% loss of energy in the 

power grid is not included in the calculations. 

c Cog rail is estimated to operate 140 days per year with 37 trips per day. Cog rail fuel efficiency is estimated to be 0.5 mile per gallon. 

d The action alternatives assume about a 30% reduction in personal vehicle use as users use the bus, gondola, or cog rail instead of their 

personal vehicles for travel. The No-Action Alternative assumes a busy winter ski day with an average daily traffic volume of 9,900 vehicles.  
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The gondola and cog rail alternatives would have lower CO2 emissions during summer operation. 

For the Wasatch Boulevard alternatives (Five-lane Alternative and Imbalanced-lane Alternative), there would 
be a 4% increase in VMT compared to the No-Action Alternative in 2050 during an average weekday. For 
Wasatch Boulevard, the CO2e analysis was based on commuter traffic occurring on 260 days per year 
(52 weeks × 5 days per week). The increase in VMT over the 2.2-mile segment of Wasatch Boulevard would 
increase CO2e emissions from 21,618 tons per year to 22,483 tons per year, an increase of 865 tons of 
CO2e emissions per year. The increase in emissions would likely be smaller than estimated because drivers 
would choose an alternate route to travel to work if no improvements were made to Wasatch Boulevard. 

10.4.10 Mitigation Measures 
Regional modeling conducted by WFRC for the 2050 transportation conformity analyses demonstrated that 
all regionally significant transportation projects (including aspects of the S.R. 210 Project) would not 
adversely affect local compliance with the NAAQS. Atmospheric CO2 emissions are projected to increase in 
2050 due to the higher number of vehicles and increased VMT in 2050. This increase would occur with or 
without the S.R. 210 Project. The amounts of all other pollutants are projected to decrease in future years 
due to improved fuel and emissions standards. No mitigation for air quality impacts is proposed. See 
Chapter 19, Construction Impacts, for the proposed air quality mitigation related to construction. 
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1.0 Introduction 
The Utah Department of Transportation (UDOT) is preparing an 
Environmental Impact Statement (EIS) to study proposed transportation 
solutions to State Route (S.R.) 210 from its intersection with S.R. 190/Fort 
Union Boulevard through the town of Alta in Little Cottonwood Canyon in 
Salt Lake County, Utah. Transportation improvements are needed to 
improve the safety, reliability, and mobility on S.R. 210 for residents, 
visitors, and commuters who use this highway. The S.R. 210 Project is 
intended to address existing safety, reliability, and mobility associated 
with both commuter traffic and winter recreational traffic in Little 
Cottonwood Canyon. 

The EIS is being prepared consistent with the National Environmental Policy Act (NEPA) and follows the 
guidelines in UDOT’s environmental process manual. The environmental review, consultation, and other 
actions required by applicable federal environmental laws for this action are being, or have been, carried out 
by UDOT pursuant to 23 United States Code Section 327 and a Memorandum of Understanding dated 
January 17, 2017, and executed by the Federal Highway Administration and UDOT. 

This technical report discusses the quantitative air quality analyses for particulate matter (PM2.5 and PM10) 
(also called “hot-spot” or project-level analyses) that were conducted in support of the EIS. These hot-spot 
analyses will be used by the U.S. Environmental Protection Agency (EPA) to help determine whether the 
S.R. 210 Project meets transportation conformity requirements. The process of making a project-level 
conformity determination requires consultation between UDOT and EPA to evaluate and choose models and 
associated methods and assumptions to be used in the hot-spot analyses.  

UDOT prepared and submitted an initial draft Modeling Protocol for PM2.5 and PM10 Quantitative Hot-spot 
Analysis Technical Memorandum to EPA for its review and comment in June 2020 and a revised draft in 
September 2020. EPA responded in January 2021 that UDOT could proceed with the air quality modeling 
after adjusting the modeling protocol as recommended by EPA in its responses from July and November 
2020 (EPA 2021). UDOT has incorporated EPA’s recommendations into the methodology used to conduct 
these hot-spot analyses. 

What is the purpose of this 
technical report? 

This technical report discusses 
the quantitative air quality 
analyses for particulate matter 
(PM2.5 and PM10) that were 
conducted in support of the EIS 
for the S.R. 210 Project. 
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2.0 Project Description 

2.1 Purpose of the Project 
UDOT intends to improve the transportation-related commuter, recreation, and tourism experiences for all 
users of S.R. 210 through transportation improvements that improve roadway safety, reliability, and mobility 
on S.R. 210. In developing alternatives for these improvements, UDOT will consider the character, natural 
resources, watershed, diverse uses, and scale of Little Cottonwood Canyon. 

UDOT’s purpose is reflected in one primary objective for S.R. 210: to substantially improve safety, reliability, 
and mobility on S.R. 210 from Fort Union Boulevard through the town of Alta for all users on S.R. 210. 

2.2 EIS Alternatives 
As part of the EIS process, UDOT is evaluating five primary alternatives, which are described below. 

2.2.1 Enhanced Bus Service Alternative 
The goal of the Enhanced Bus Service Alternative is to reduce personal 
vehicle use on S.R. 210 in Little Cottonwood Canyon on a busy ski day by 
about 30%, which in turn would move about 5,200 people a day to buses. 
This alternative includes the following elements: 

This alternative would widen Wasatch Boulevard from Fort Union 
Boulevard to just past the intersection of Wasatch Boulevard and North 
Little Cottonwood Road to either four or five lanes. 

This alternative would implement winter enhanced bus service that would 
operate for about 140 days per year. The service would consist of two 
mobility hubs providing service directly (no intermediate stops) to two ski 
resorts. The mobility hubs would be located at the gravel pit and at 9400 
South and Highland Drive (Figure 1). The gravel pit mobility hub would 
have a 1,500-car parking structure, and the 9400 South and Highland 
Drive mobility hub would have a 1,000-car parking structure.  

During peak periods (6 hours per day, for 3 hours during the morning and 3 hours during the afternoon), 
about 12 buses per hour would originate from each mobility hub (24 per hour total) heading to two ski 
resorts in Little Cottonwood Canyon. During the off-peak periods (about 6 hours per day), about 6 buses per 
hour would originate from each mobility hub (12 per hour) heading to the two ski resorts. On average, a total 
of 108 bus trips from each mobility hub per day would be made for a total of 216 bus trips per day from both 
mobility hubs. No summer bus service would be provided with this alternative. 

Tolling would be considered to further reduce personal vehicle use on S.R. 210 in Little Cottonwood 
Canyon. 

Avalanche mitigation options and trailhead parking options are being evaluated with this alternative. 

Winter roadside parking would be eliminated on S.R. 210 adjacent to the ski resorts. 

What is a mobility hub? 

A mobility hub is a location 
where users can transfer from 
their personal vehicle to a bus. 

The gravel pit mobility hub would 
be located near the aggregate 
mining operation (gravel pit) just 
east of Wasatch Boulevard and 
north of Fort Union Boulevard. 
The 9400 South mobility hub 
would be located at 9400 South 
and Highland Drive.  
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Figure 1. Mobility Hub, Gondola Base Station, and Cog Rail Base Station Locations 
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2.2.2 Enhanced Bus Service in Peak-period Shoulder Lane Alternative 
The goal of the Enhanced Bus Service in Peak-period Shoulder Lane Alternative is to reduce personal 
vehicle use on S.R. 210 in Little Cottonwood Canyon on a busy ski day by about 30%, which in turn would 
move about 5,200 people a day to buses. This alternative includes the following elements: 

x This alternative would widen Wasatch Boulevard from Fort Union Boulevard to just past the 
intersection of Wasatch Boulevard and North Little Cottonwood Road to four lanes. 

x A peak-period shoulder lane would be implemented both 
eastbound and westbound on S.R. 210 from the intersection with 
Wasatch Boulevard to the Alta Bypass Road. These lanes would 
be for buses only to improve bus travel times over that of personal 
vehicles. 

x This alternative would implement winter enhanced bus service 
that would operate for about 140 days per year. The service would 
consist of two mobility hubs providing service directly (no 
intermediate stops) to two ski resorts. The mobility hubs would be 
located at the gravel pit and at 9400 South and Highland Drive (Figure 1 above). The gravel pit 
mobility hub would have a 1,500-car parking structure, and the 9400 South and Highland Drive 
mobility hub would have a 1,000-car parking structure.  

x During peak periods (6 hours per day, for 3 hours during the morning and 3 hours during the 
afternoon), about 12 buses per hour would originate from each mobility hub (24 per hour total) 
heading to two ski resorts in Little Cottonwood Canyon. During the off-peak periods (about 6 hours 
per day), about 6 buses per hour would originate from each mobility hub (12 per hour) heading to the 
two ski resorts. On average, a total of 108 bus trips from each mobility hub per day would be made 
for a total of 216 bus trips per day from both mobility hubs. No summer bus service would be 
provided with this alternative. 

x Tolling would be considered to further reduce personal vehicle use on S.R. 210 in Little Cottonwood 
Canyon. 

x Avalanche mitigation options and trailhead parking options are being evaluated with this alternative. 

x Winter roadside parking would be eliminated on S.R. 210 adjacent to the ski resorts. 

What is a peak-period 
shoulder lane? 

A peak-period shoulder lane is 
an upgraded roadway shoulder 
that functions as a travel lane 
during periods of peak 
congestion. During non-peak 
times, it functions as a shoulder. 
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2.2.3 Gondola Alternative A (Starting at Canyon Entrance) 
The goal of Gondola Alternative A is to reduce personal vehicle use on S.R. 210 in Little Cottonwood 
Canyon on a busy ski day by about 30%, which in turn would move about 5,200 people a day to the gondola 
system. This alternative includes the following elements: 

x A gondola base station would be located at the existing park-and-ride lot on the north side of 
S.R. 210 at the entrance to Little Cottonwood Canyon (Figure 1 above), and the gondola system 
would provide service to the two ski resorts in the canyon. Stops would include the entrance to the 
canyon and the ski resorts only. Users would not be allowed to park their personal vehicles or drop 
off skiers at the base station because it would create traffic congestion. Users of the gondola service 
would need to take the bus to the base station. The gondola would operate from 7 AM to 7 PM 
7 days per week during the winter. About 30 gondola cabins with an assumed capacity of about 
35 people per cabin would travel up and down the canyon per hour. 

x This alternative would widen Wasatch Boulevard from Fort Union Boulevard to just past the 
intersection of Wasatch Boulevard and North Little Cottonwood Road to either four or five lanes. 

x This alternative would implement winter enhanced bus service that would operate for about 
140 days per year. The service would consist of two mobility hubs providing service to the gondola 
loading platform at the entrance of Little Cottonwood Canyon. The mobility hubs would be located at 
the gravel pit and at 9400 South and Highland Drive. The gravel pit mobility hub would have a 1,500-
car parking structure, and the 9400 South and Highland Drive mobility hub would have a 1,000-car 
parking structure.  

x During peak periods (6 hours per day, for 3 hours during the morning and 3 hours during the 
afternoon), about 12 buses per hour would originate from each mobility hub (24 per hour total) 
heading to the gondola loading platform. During the off-peak periods (about 6 hours per day), about 
6 buses per hour would originate from each mobility hub (12 per hour) heading to the gondola 
loading platform. On average, a total of 108 bus trips from each mobility hub per day would be made 
for a total of 216 bus trips per day from both mobility hubs. No summer bus service would be 
provided with this alternative. 

x Tolling would be considered to further reduce personal vehicle use on S.R. 210 in Little Cottonwood 
Canyon. 

x Avalanche mitigation options and trailhead parking options are being evaluated with this alternative. 

x Winter roadside parking would be eliminated on S.R. 210 adjacent to the ski resorts. 
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2.2.4 Gondola Alternative B (Starting at La Caille) 
The goal of Gondola Alternative B is to reduce personal vehicle use on S.R. 210 in Little Cottonwood 
Canyon on a busy ski day by about 30%, which in turn would move about 5,200 people a day to the 
gondola. This alternative includes the following elements: 

x A gondola base station would be located on North Little Cottonwood Road about 0.75 mile from the 
intersection with S.R. 209/S.R. 210 (Figure 1 above), and the gondola system would provide service 
to the two ski resorts in the canyon. Stops would include the gondola base station and the ski resorts 
only. A 1,500-space parking structure would be built at the gondola base station to allow personal 
vehicles to park at the base station. The gondola would operate from 7 AM to 7 PM 7 days per week 
during the winter. About 30 gondola cabins with an assumed capacity of about 35 people per cabin 
would travel up and down the canyon per hour. 

x This alternative would widen Wasatch Boulevard from Fort Union Boulevard to just past the 
intersection of Wasatch Boulevard and North Little Cottonwood Road to either four or five lanes. 

x Two southbound travel lanes would be continued on Wasatch Boulevard to the base station with the 
right lane becoming the dedicated access to the base station. The access lane would enter the 
second level of the parking structure. 

x A northbound exit ramp would be added at the base station, going under S.R. 210 and connecting to 
the east side of S.R. 210. 

x A signalized intersection would be added to S.R. 210 at the base station. 

x This alternative would implement winter enhanced bus service that would operate for about 
140 days per year. The service would consist of two mobility hubs providing service to the gondola 
loading platform near La Caille. The mobility hubs would be located at the gravel pit and at 9400 
South and Highland Drive. The gravel pit mobility hub would have a 600-car parking structure, and 
the 9400 South and Highland Drive mobility hub would have a 400-car parking structure.  

x During operating hours (7 AM to 7 PM), six buses per hour would originate from each mobility hub 
(12 per hour) heading to the gondola loading platform. On average, a total of 72 bus trips from each 
mobility hub per day would be made, for a total of 144 bus trips per day from both mobility hubs to 
the gondola base station. No summer bus service would be provided with this alternative. 

x Tolling would be considered to further reduce personal vehicle use on S.R. 210 in Little Cottonwood 
Canyon. 

x Avalanche mitigation options and trailhead parking options are being evaluated with this alternative. 

x Winter roadside parking would be eliminated on S.R. 210 adjacent to the ski resorts. 
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2.2.5 Cog Rail Alternative (Starting at La Caille) 
The goal of Cog Rail Alternative is to reduce personal vehicle use on S.R. 210 in Little Cottonwood Canyon 
on a busy ski day by about 30%, which in turn would move about 5,200 people a day to the cog rail. This 
alternative includes the following elements: 

x A cog rail base station would be located on North Little Cottonwood Road about 0.75 mile from the 
intersection with S.R. 209/S.R. 210 (Figure 1 above), and the cog rail system would provide service 
to the two ski resorts in the canyon. Stops would include the cog rail base station at La Caille and 
the ski resorts only. A 1,500-space parking structure would be built at the cog rail base station to 
allow personal vehicles to park at the station. The cog rail would operate from 7 AM to 7 PM 7 days 
per week during the winter. From 7 AM to 10 AM and from 3 PM to 6 PM, the cog rail would operate 
every 15 minutes, and the remainder of the time it would operate every 30 minutes. 

x This alternative would widen Wasatch Boulevard from Fort Union Boulevard to just past the 
intersection of Wasatch Boulevard and North Little Cottonwood Road to either four or five lanes. 

x Two southbound travel lanes would be continued on Wasatch Boulevard to the cog rail base station 
with the right lane becoming the dedicated access to the station. The access lane would enter the 
second level of the parking structure. 

x A northbound exit ramp would be added at the base station, going under S.R. 210 and connecting to 
the east side of S.R. 210. 

x A signalized intersection would be added to S.R. 210 at the base station. 

x This alternative would implement winter enhanced bus service that would operate for about 
140 days per year. The service would consist of two mobility hubs providing service to the cog rail 
base station. The mobility hubs would be located at the gravel pit and at 9400 South and Highland 
Drive. The gravel pit mobility hub would have a 600-car parking structure, and the 9400 South and 
Highland Drive mobility hub would have a 400-car parking structure.  

x During operating hours (7 AM to 7 PM), six buses per hour would originate from each mobility hub 
heading to the cog rail base station. On average, a total of 72 bus trips from each mobility hub per 
day would be made, for a total of 144 bus trips per day from both mobility hubs to the cog rail base 
station. No summer bus service would be provided with this alternative.  

x Tolling would be considered to further reduce personal vehicle use on S.R. 210 in Little Cottonwood 
Canyon. 

x Avalanche mitigation options and trailhead parking options are being evaluated with this alternative. 

x Winter roadside parking would be eliminated on S.R. 210 adjacent to the ski resorts. 
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3.0 Regulatory Environment and Compliance 

3.1 National Ambient Air Quality Standards 
The U.S. Environmental Protection Agency (EPA) has set National 
Ambient Air Quality Standards (NAAQS) for pollutants considered harmful 
to public health and the environment. These standards include both 
primary and secondary standards. Primary standards protect public 
health, while secondary standards protect public welfare (such as 
protecting property and vegetation from the effects of air pollution). 

These standards have been adopted by the Utah Division of Air Quality as 
the official ambient air quality standards for Utah. For the pollutants 
addressed in this report, the primary and secondary standards are the 
same. The current NAAQS are listed in Table 1. The pollutants in Table 1 
are referred to as criteria pollutants because air quality standards (criteria) 
have been established for these pollutants. 

If an area meets the NAAQS for a given air pollutant, the area is called an 
attainment area for that pollutant (because the NAAQS have been 
attained). If an area does not meet the NAAQS for a given air pollutant, 
the area is called a nonattainment area. A maintenance area is an area previously designated as a non-
attainment area that has been redesignated as an attainment area and is required by Section 175A of the 
Clean Air Act, as amended, to have a maintenance plan. 

The improvements associated with the action alternatives would be made in Salt Lake County, which is a 
nonattainment area for particulate matter 2.5 microns in diameter or smaller (PM2.5), ozone (O3), and sulfur 
dioxide (SO2). Salt Lake County is a maintenance area for particulate matter 10 microns in diameter or 
smaller (PM10), having recently transitioned from a nonattainment area effective March 27, 2020. Table 1 
shows Salt Lake County’s attainment status for each criteria pollutant. 

Sulfur dioxide (SO2) and lead (Pb) are not currently considered transportation-related criteria pollutants and 
are not discussed further. 

What are attainment, non-
attainment, and maintenance 
areas? 

An attainment area is an area 
that meets (or “attains”) the 
NAAQS for a given air pollutant. 
A nonattainment area is an area 
that does not meet the NAAQS 
for a given air pollutant. 
A maintenance area is an area 
previously designated as a 
nonattainment area that has 
been redesignated to attainment 
status and is required to have a 
maintenance plan.  
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Table 1. National and Utah Ambient Air Quality Standards for Criteria Pollutants and 
Attainment Status for Salt Lake County 

Pollutant 
Primary/Secondary 

Standard 
Averaging 

Time Level Form Attainment Status for 
Salt Lake County 

Carbon 
monoxide (CO)  Primary 

8 hours 9 ppm Not be exceeded more 
than once per year 

 Partial attainment areaa 

1 hour 35 ppm Not be exceeded more 
than once per year 

Ozone (O3) Primary and secondary 8 hours 0.070 ppm 
Annual fourth-highest daily 
maximum 8-hour 
concentration, averaged 
over 3 years 

Marginal nonattainment 
area 

Particulate 
matter (PM2.5) 

Primary 1 year 12.0 μg/m3 Annual mean, averaged 
over 3 years 

Serious nonattainment 
area Secondary 1 year 15.0 μg/m3 Annual mean, averaged 

over 3 years 

Primary and secondary 24 hours 35 μg/m3 98th percentile, averaged 
over 3 years 

Particulate 
matter (PM10) Primary and secondary 24 hours 150 μg/m3 

Not to be exceeded more 
than once per year on 
average over 3 years 

Maintenance area 

Nitrogen 
dioxide (NO2) 

Primary 1 hour 100 ppb 
98th percentile of 1-hour 
daily maximum 
concentrations, averaged 
over 3 years 

Attainment area 

Primary and secondary 1 year 53 ppb Annual mean Attainment area 

Sulfur dioxide 
(SO2) 

Primary 1 hour 75 ppb 
99th percentile of 1-hour 
daily maximum 
concentrations, averaged 
over 3 years. 

Attainment area 

Secondary 3 hours 0.5 ppm Not to be exceeded more 
than once per year. Nonattainment area 

Lead (Pb) Primary and secondary 
Rolling 3-
month 
average 

0.15 μg/m3 Not to be exceeded Attainment area 

Sources: 49 Code of Federal Regulations (CFR) Part 50 (NAAQS) and 40 CFR Part 81 (attainment status) 
μg/m3 = micrograms per cubic meter; ppm = parts per million; ppb = parts per billion; PM2.5 = particulate matter 2.5 microns in diameter 
or less; PM10 = particulate matter 10 microns in diameter or less 
a A section of Salt Lake County is a CO maintenance area, but the rest is an attainment area. The study area is located in the 

attainment area. 
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3.2 Transportation Conformity Requirements 
Transportation conformity is a process required by Clean Air Act Section 
176(c), which establishes the framework for improving air quality to 
protect public health and the environment. All state governments are 
required to develop a state implementation plan (SIP) for each pollutant 
for which an area is in nonattainment or maintenance status, which 
explains how the State will comply with the requirements of the Clean 
Air Act.  

Section 176(c) of the Clean Air Act, and its related amendments, require 
that transportation plans, programs, and projects that are developed, 
funded, or approved by the Federal Highway Administration and 
metropolitan planning organizations must demonstrate that such activities conform to the SIP. 
Transportation conformity requirements apply to any transportation-related criteria pollutants for which the 
project area is designated a nonattainment or maintenance area. 

Unless the project is exempt from conformity requirements, federal agencies are required to make a 
conformity determination before adopting, accepting, approving, or funding an activity or project located in a 
nonattainment or maintenance area. A conformity determination is a finding that the activity or project 
conforms to the SIP’s purpose of “eliminating or reducing the severity and number of violations” of the 
NAAQS and “achieving expeditious attainment of the NAAQS” [42 United States Code (USC) 
Section 7506(c)] and the project or activity will not: 

x Cause or contribute to new air quality violations of the NAAQS, 
x Worsen existing violations of the NAAQS, or 
x Delay timely attainment of the NAAQS or required interim milestones. 

A project-level conformity determination for ozone can be made by confirming that the project is included in 
the currently conforming regional transportation plan (RTP) and transportation improvement program (TIP). 
A project-level conformity determination may also require a hot-spot analysis for CO, PM10, and/or PM2.5 in 
areas which are designated as nonattainment or maintenance. A hot-spot analysis is defined in 40 CFR 
Section 93.101 as an estimation of likely future local pollutant concentrations and a comparison of those 
concentrations to the relevant NAAQS. A hot-spot analysis assesses air quality impacts on a smaller scale 
than an entire nonattainment or maintenance area. A PM hot-spot analysis is required only for specific types 
of projects, which are listed in the transportation conformity regulations at 40 CFR Section 93.123(b)(1). EPA 
uses the term project of air quality concern (POAQC) to refer to any of the project types for which a PM hot-
spot analysis is required.  

The S.R. 210 Project is not an exempt project for transportation conformity purposes under 40 CFR Section 
93.126. The current RTP for the project area is the Wasatch Front Regional Council’s (WFRC) 2019–2050 
Wasatch Front Regional Transportation Plan (WFRC 2019). Key aspects of the S.R. 210 Project are 
identified in WFRC’s conforming 2019–2050 RTP as well as in WFRC’s conforming 2021–2026 TIP. 
Conformity for O3 is met due to the requirement that the RTP and TIP approvals must be based on a finding 
that O3 precursor emissions of volatile organic compounds and nitrogen oxides from projects in the RTP and 
TIP are consistent with the SIP to bring the area into attainment with the O3 national standard. Project-level 
conformity for ozone is met by demonstrating that the project area has a conforming transportation plan and 

What is transportation 
conformity?  

Transportation conformity is a 
process required by Clean Air 
Act Section 176(c), which 
establishes the framework for 
improving air quality to protect 
public health and the 
environment. 
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TIP, and that the project is found in that transportation plan and TIP, per Table 1 in 40 Code of Federal 
Regulations (CFR) Section 93.109. EPA approved the maintenance plan for the Salt Lake County 1-hour O3 
nonattainment area on July 17, 1997 (62 Federal Register [FR] 38213). However, the 1-hour standard was 
replaced by an 8-hour standard on July 18, 1997 (62 FR 38856). EPA partially approved the maintenance 
plan for the Salt Lake County 8-hour O3 standard on September 26, 2013 (78 FR 59242), and approved the 
SIP for PM10 on July 8, 1994 (59 FR 35036). Salt Lake County does not yet have an approved SIP for PM2.5. 

Because the action alternatives for the S.R. 210 Project would be located in a PM2.5 nonattainment and 
PM10 maintenance area, the project is subject to the procedures described in 40 CFR Section 93.123(b)(1) 
which determine whether a project should be classified as a POAQC and quantitative hot-spot analysis is 
warranted. Projects that require quantitative hot-spot analyses for PM2.5 and PM10 include: 

(i) New highway projects that have a significant number of diesel vehicles, and expanded highway 
projects that have a significant increase in the number of diesel vehicles 

(ii) Projects affecting intersections that are at a level of service (LOS) of LOS D, E, or F with a 
significant number of diesel vehicles, or those that will change to LOS D, E, or F because of 
increased traffic volumes from a significant number of diesel vehicles related to the project 

(iii) New bus and rail terminals and transfer points that have a significant number of diesel vehicles 
congregating at a single location 

(iv) Expanded bus and rail terminals and transfer points that significantly increase the number of diesel 
vehicles congregating at a single location 

(v) Projects in or affecting locations, areas, or categories of sites that are identified in the PM10 or PM2.5 
applicable implementation plan or implementation plan submission, as appropriate, as sites of 
violation or possible violation 

At a minimum, item (iii) applies to the S.R. 210 Project for each alternative listed in Section 2.2, EIS 
Alternatives, and therefore the S.R. 210 Project is a POAQC and requires quantitative PM2.5 and PM10 
hot-spot analysis (see Attachment A, POAQC Evaluation, for more information). 

There are no project-level CO requirements because the air quality impact analysis area is not in a CO 
nonattainment or maintenance area. 

3.3 Hot-spot Analysis 
In general, a hot-spot analysis compares air quality concentrations with a 
proposed project (the build scenario) to the air quality concentrations 
without the project (the no-build scenario). The air quality concentrations 
are determined by calculating a “design value,” a statistic that describes 
future air quality concentration in the project area that can be compared to 
a particular NAAQS. The EPA guidance Transportation Conformity 
Guidance for Quantitative Hot-spot Analysis in PM2.5 and PM10 
Nonattainment and Maintenance Areas (EPA 2015a) suggests modeling the build scenario first. If the design 
values for the build scenario are less than or equal to the relevant NAAQS, the project meets the conformity 
rule’s hot-spot requirements, and no further modeling is needed. 

What is a hot-spot analysis?  

A hot-spot analysis assesses air 
quality impacts on a smaller 
scale than an entire nonattain-
ment or maintenance area. 
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Section 93.116(a) of the conformity rule requires that PM hot-spot analyses consider either the full 
timeframe of an area’s transportation plan or, in an isolated rural nonattainment or maintenance area, the 
20-year regional emissions analysis. Conformity requirements are met if the analysis demonstrates that no 
new or worsened violations occur in the year(s) of highest expected emissions, which includes the project’s 
emissions in addition to background concentrations. Analysis years must be within the timeframe of the 
transportation plan. For the S.R. 210 Project, analyses were conducted for the year 2050. 

Additionally, hot-spot analyses should include the entire project area [40 CFR Section 93.123(c)(2)]. 
However, for larger projects, it might be appropriate to focus the analysis only on the locations of the highest 
air quality concentrations. If conformity is demonstrated at such locations, then it can be assumed that 
conformity is met in the entire project area. 

4.0 Methodology 
The design for Gondola Alternative A [Section 2.2.3, Gondola Alternative A (Starting at Canyon Entrance)] 
includes the most buses (108 per day) departing from a single mobility hub and the most buses (216 per 
day) dropping off passengers at a single location (the gondola base station). Therefore, quantitative hot-spot 
analysis of PM10 and PM2.5 was conducted for Gondola Alternative A. This analysis modeled vehicle activity 
associated with the gondola base station as well as the gravel pit mobility hub given that this mobility hub 
accommodates the largest number of personal vehicles (1,500-car parking structure). UDOT assumes that 
the PM10 and PM2.5 concentrations would be the highest at these locations for the activities described for 
Gondola Alternative A compared to other alternatives. EPA’s Transportation Conformity Guidance for 
Quantitative Hot-spot Analyses in PM2.5 and PM10 Nonattainment and Maintenance Areas states that it “may 
be appropriate in some cases to focus the PM hot-spot analysis only on the locations of highest air quality 
concentrations” (EPA 2015a).  

UDOT used EPA’s MOVES2014b model to estimate on-road and off-network motor vehicle emission rates 
from vehicle exhaust, brake wear, and tire wear caused by Gondola Alternative A. These estimates were 
then used in AERMOD, the air quality dispersion model, which estimates PM concentrations. UDOT 
followed EPA guidelines (EPA 2015a, 2015b), as well as materials used in EPA-sponsored training classes 
(for example, “Completing Quantitative PM Hot-spot Analyses: 3-Day Course”), to complete the hot-spot 
analyses for 24-hour PM10, 24-hour PM2.5, and annual PM2.5. 

Emissions from vehicles on arterial roads within 300 meters (984 feet) of the center of each analysis location 
(gravel pit mobility hub and gondola base station) were included in the analysis. Figure 2 shows the general 
locations of the gravel pit mobility hub and gondola base station study areas. Roads and other emissions 
sources beyond this radius were assumed to be part of the background concentrations used for this 
analysis. Note that the gravel pit currently operating at the site of the proposed mobility hub is assumed to 
be shut down when the mobility hub begins operation. 

Since winter is expected to have the greatest traffic levels, the analysis was performed for January of 
calendar year 2050. The year 2050 was modeled because traffic and demand for transit will not reach its 
peak until 2050. Prior to 2050, the system would be built in phases, starting with a limited number of buses 
and growing each year, gradually ramping up to maximum capacity in 2050. At the midpoint of this ramp-up 
period, only about 50% to 60% of the buses would be operating, and traffic would not be at its full peak.  
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Figure 2. Air Quality Study Areas 
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If the model results for the winter scenario of Gondola Alternative A are found to be acceptable with respect 
to air quality standards, then further analysis of other alternatives or time periods would not be needed, 
since UDOT expects the winter scenario of Gondola Alternative A to represent the worst case in terms of air 
quality. If Gondola Alternative A’s air quality impacts are not acceptable, mitigation measures would need to 
be considered for this alternative, and other alternatives might need to be analyzed as well to demonstrate 
acceptable levels of air quality impacts. 

4.1 MOVES 2014b Methodology 
Under transportation conformity rules, emissions estimates for hot-spot analyses must be made using the 
latest approved analysis software and tools (40 CFR Section 93.111). Although MOVES3 is EPA’s latest 
motor vehicle emissions model (released in November 2020), there is a 2-year grace period for project-level 
conformity analyses. For this reason, UDOT used EPA’s MOVES2014b for estimating PM2.5 and PM10 

emissions from vehicle exhaust, brake wear, and tire wear. The MOVES 2014b methodology used for the 
S.R. 210 Project is described below.  

4.1.1 Links and Traffic Data 
Before beginning the analyses, UDOT defined the project links. Figure 3 depicts the link setup for the gravel 
pit mobility hub study area, and Figure 4 depicts the link setup for the Gondola Alternative A base station 
study area. In order to include all of the road segments in the gravel pit mobility hub, Figure 3 includes some 
links outside the 300-meter analysis perimeter. Attachments B and C provide a table of links for the gravel 
pit mobility hub and Gondola Alternative A base station, respectively, keyed to Figure 3 and Figure 4, with 
traffic volumes and speeds for each link.  

For the hot-spot analysis, there were 173 proposed on-road links and 1 off-network link for the gravel pit 
mobility hub and 46 proposed links for the Gondola Alternative A base station.1 The off-network link for the 
gravel pit mobility hub represents the parking structures. Each link represents a section of road where a 
certain type of vehicle activity occurs. In the case of the S.R. 210 Project, links represent road segments 
with similar traffic, activity conditions, and characteristics; for example, decelerating vehicles approaching an 
intersection were treated as one link. Links are characterized by facility type, length (miles), hourly traffic 
volume (units of vehicles per hour), average speed (miles per hour), and road grade (percent). 

The schematic in Figure 3 depicts two parking structures. These structures were modeled together as one 
off-network link. The built structures would have five levels. Links were defined to represent the in-and-out 
movements for the first 2.5 levels of the structures. 

UDOT determined hourly traffic volumes from data provided by the project traffic consultant and from UDOT 
traffic counts. Link-specific traffic volumes were developed for four periods: the morning peak (7:00 AM – 
10:00 AM), midday (10:00 AM – 3:00 PM), the evening peak (3:00 PM – 6:00 PM), and overnight (6:00 PM – 
7:00 AM). Link speeds were assigned for accelerating and decelerating links, idle speeds at intersections, 
and cruise speeds on the S.R. 210 and S.R. 209 mainlines near the Gondola Alternative A base station and 
on Wasatch Boulevard near the gravel pit mobility hub. Vehicle speeds were based on UDOT’s best 
professional judgment consistent with EPA guidance and the availability of conceptual project-level design 
information describing vehicle activity. 

 
1 The Gondola Alternative A base station would have a small parking area that would be limited to employees working at the 

station and people using the existing Alpenbock Trailhead. The trailhead would be used primarily during the summer. For 
this reason, activity at this small, limited parking lot is not included in the analysis. 
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Figure 3. Gravel Pit Mobility Hub Links 
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Figure 4. Gondola Alternative A Base Station Links 
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4.1.2 MOVES 2014b Run Specification Setup 
MOVES 2014b run specifications were set up as follows: 

x Description. A short description of the run specification was provided. 

x Scale. MOVES was run at the project scale using “inventory” for output. 

x Time Spans. MOVES was executed for January 1 of the year 2050 and run for the morning peak, 
midday, evening peak, and overnight periods for a total of four runs. 

x Geographic Bounds. Geographic bounds were set for Salt Lake County, Utah. 

x Vehicles/Equipment. All fuel and source types were selected in the vehicle/equipment panel. 

x Road Type. The “urban unrestricted” road type was selected when modeling both the Gondola 
Alternative A base station and the gravel pit mobility hub. The gravel pit mobility hub also included 
the “off-network” road type to account for the parking garage. 

x Pollutants and Processes. The pollutants and processes selected in the pollutants and processes 
panel included “Primary Exhaust PM2.5 – Total,” “Primary PM2.5 – Brake Wear Particulate,” “Primary 
PM2.5 – Tire Wear Particulate,” “Primary Exhaust PM10 – Total,” “Primary PM10 – Brake Wear 
Particulate,” and “Primary PM10 – Tire Wear Particulate.” 

x Manage Input Data Sets. Not used. 

x Strategies. Not used. 

x Output. Output units were set to grams per mile, and “distance traveled” and “population” were set 
for activity output. “Emission process” and “source use type” were selected for output emissions 
detail. 
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4.1.3 MOVES 2014b Input Database 
MOVES input files are described below according to the MOVES Project Data Manager tabs (described 
below): 

x Age Distribution. The age distribution data were those used by the local metropolitan planning 
organization, WFRC, for 2050 regional conformity analysis and SIP analysis (Billings 2020a; 
WFRC 2019). 

x Fuel. MOVES default fuel data were used. 

x Meteorological Data. The meteorological data were those used by WFRC for 2050 regional 
conformity analysis and SIP analysis (Billings 2020a; WFRC 2019). 

x Links. Link data inputs were set up as described in Section 4.1.1, Links and Traffic Data. 

x Link Source Types. Link source type varied according to link. The regional fleet composition used 
by WFRC for 2050 regional conformity analysis and SIP analysis (Billings 2020a; WFRC 2019) was 
used for links representing the S.R. 210, S.R. 209, and Wasatch Boulevard mainlines, and extra 
buses were added into the total percentages. Link source type was bus only for bus-only links in the 
Gondola Alternative A base station and the gravel pit mobility hub. Additionally, the gravel pit 
mobility hub had a number of links that included light-duty cars and trucks only (the ratio of each is 
based on that of the regional fleet). 

x Off-network. Off-network data were provided for the off-network link representing the parking 
garages at the gravel pit mobility hub. The vehicle population for this off-network link included light-
duty cars and trucks only. The start fraction for vehicles was set to 0.03 for the AM peak, 0.13 for 
midday, 0.97 for the PM peak, and 0 for overnight. In addition, buses would be parked in the lower 
level of the garage overnight; therefore, the start fraction for buses in the AM peak was set to 1. 

x Operating Mode Distribution. Operating mode distribution data described the soak-time 
distribution of vehicles in the parking garage at the gravel pit mobility hub. Most light-duty vehicles 
would be parked for 7 or more hours. Buses would be parked in the lower level of the garage 
overnight. 

x Hoteling, Inspection and Maintenance (I/M) Programs, Retrofit Data, Link Drive Schedules, 
and Generic. Not used. 

4.1.4 MOVES 2014b Output 
For links represented by the full regional fleet, buses only, or light-duty 
vehicles only, a MOVES2014b post-processing script was used to 
generate link-specific emission rates for total PM10 and PM2.5. For links 
represented by a mix of light-duty vehicles and buses, emission rates 
were separated by light-duty vehicles and buses. 

In addition, emissions of re-entrained road dust were added to the link 
emissions rates to generate a total emission rate for PM10. Values for 
re-entrained road dust were obtained from WFRC and are those used in 
the 2050 regional conformity analysis (Billings 2020b; WFRC 2017). Road 

What is re-entrained road 
dust?  

Re-entrained road dust is 
particulates that are 
resuspended in the air when 
vehicles travel over roadway 
surfaces. 
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dust is not included in the PM2.5 regional conformity analysis and is therefore not included in the PM2.5 
emissions for this hot-spot analysis. Emission rates were then used for AERMOD dispersion modeling, 
which is further described in Section 4.2. 

4.2 AERMOD Dispersion Modeling 
The latest approved version of EPA’s AERMOD dispersion model (version 19191) was used in the 
dispersion analysis in conjunction with Lakes Environmental’s AERMOD View (version 9.8.3). AERMOD is 
now required for quantitative hot-spot analyses of PM2.5 and PM10 for analyses performed under 
transportation conformity rules. The AERMOD dispersion modeling methodology is described below. 

4.2.1 Meteorology Data 
Five years (2008–2012) of hourly surface meteorological data for the Salt Lake City International Airport, 
combined with upper-air/profile data from the airport, are available in preprocessed format on the Utah 
Division of Air Quality’s (UDAQ) website. These meteorological data, processed using 1-minute Automated 
Surface Observing System (ASOS) wind data, were used as an input to AERMOD. A more recent 
preprocessed data set was not available from UDAQ. However, UDOT’s comparison of wind roses for the 
available preprocessed data (2008–2012) and the most recent 5 calendar years (2015–2019) of data from 
the Salt Lake City International Airport shows that the average wind speed of the two data sets, the 
percentage of calm winds, and the wind rose patterns are virtually identical between the two data sets. 
Therefore, UDOT considers the existing 2008–2012 meteorological data set to be representative for 
modeling purposes, given there are no significant differences compared to the wind data collected during the 
most recent 5 calendar years (2015–2019). 

4.2.2 Receptors 
Receptors were spaced at 25 meters (82 feet) on the borders of each facility (gravel pit mobility hub and 
gondola base station), generally on sidewalks or trails bordering each facility (terminal station or base 
station). Because the primary emissions sources of concern (diesel-powered buses) would emit pollutants 
relatively near the ground level, it can be assumed that the greatest ambient air impacts would be at 
boundary receptors. However, to help demonstrate the drop-off of pollutant concentrations with distance 
from each facility, UDOT placed a general Cartesian receptor grid, with 25-meter (82-foot) receptor-spacing 
within 100 meters of the property boundary and 100-meter (328-foot) receptor-spacing from 100 meters to 
500 meters (1,640 feet) from the property boundary. Receptor ground-level elevations were obtained from 
the National Elevation Dataset distributed by the U.S. Geological Survey, which are based on the North 
American Datum of 1983 (NAD83). This dataset has a resolution of 1/3 arc-second (or approximately 
10 meters, or 32.8 feet) and was used to provide input to the AERMAP preprocessor to develop the required 
parameters for each receptor.  

Figure 5 and Figure 6 show the receptor locations for the gravel pit mobility hub and the gondola base 
station, respectively. There are 1,582 receptors for the gravel pit mobility hub and 471 receptors for the 
gondola base station. 
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Figure 5. Gravel Pit Mobility Hub Receptors 
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Figure 6. Gondola Base Station Receptors 
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4.2.3 AERMOD Input 
AERMOD input included the Universal Transverse Mercator (UTM) coordinates for emissions sources and 
the coordinates of the receptors. Roadway emissions sources were modeled as volume sources. 

x The emissions sources were input to AERMOD with 1 gram/second emission rates that were 
multiplied by the emission rate calculated for each link to produce 24-hour emission profiles by hour 
of day based on MOVES output and road dust values. The 24-hour emission profiles, based on the 
four daily time periods assessed in the MOVES runs, were simulated in AERMOD using 24 hourly 
emission scalars for each source. Attachment D, Variable Emission Generator Methodology, details 
the methodology for using temporally varying emission rates for each source of emissions. 

x The discrete emissions sources included the appropriate road segments for moving traffic, the idling 
bus locations, and the parking ramps with emissions based on personal vehicle moving, idling, and 
startup emissions. Volume sources were used for the moving vehicle links in this analysis. Area 
sources were used for the idling bus locations (with initial dimensions based on the length, width, 
and height of buses). The parking garages were modeled as area sources with the horizontal 
dimensions (length and width) of the parking garages and a release height equal to half the design 
height of the garage, based on the assumption that the average release height will be half the height 
of the parking garages. 

x Other physical source parameters (such as source release height, initial vertical dispersion 
coefficient, etc.) besides emission rates were based on guidance provided in EPA Publication 
EPA-420-B-15-084, Transportation Conformity Guidance for Quantitative Hot-spot Analyses in PM2.5 
and PM10 Nonattainment and Maintenance Areas (EPA 2015a). Table 2 provides the modeling 
design parameters of each source of emissions. 

Table 2. Modeling Design Parameters for Emissions Sources 
Modeling 
Parameters 

Mobile 
Sources Idling Buses Garages 

Source type Volume Area Area 

Emission rates 1 g/s 3.17E-02 g/sec-m2  
(1 g/s) 

7.42E-05 g/sec-m2  
(1 g/s) 

Plume height 6.8 m — — 
Plume width 3.66 m — — 
Configuration Adjacent — — 
Release Height 3.4.m 1.524 m 7.925 m 
Length of X side — 12.19 m 122.53 m 
Length of Y side — 2.59 m 110.00 m 
Initial vertical dimension — 4.65 m 7.373 m 

g/s = grams per second, g/sec-m2 = grams per second per square meter, m = meters 
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4.3 Background Concentrations 
UDOT derived the background concentrations used in developing the design values for the 24-hour PM10 
standard, the 24-hour PM2.5 standard, and the annual PM2.5 standard from data reports from the Hawthorne 
Monitoring Station in Salt Lake County, Utah (EPA AIRS Code 490353006), which is the closest air quality 
monitor to the study areas for the S.R. 210 Project. 

The 24-hour PM10 background concentration is based on 
identifying the appropriate 24-hour monitor value from the 
3 most recent years of monitoring data (2017–2019) based 
on Exhibit 9-6 in EPA’s transportation conformity guidance 
(EPA 2015a). The 24-hour PM2.5 background concentration 
is based on the 3-year average of the 98th percentile of 
24-hour recorded concentrations. The annual PM2.5 
background concentration is based on the 3-year average of 
the annual arithmetic mean PM2.5 recorded at the monitoring 
station. 

Table 3 lists the background concentrations for each of these 
pollutants. UDOT did not identify any other nearby individual 
sources that could contribute to local background PM 
concentrations measured at the Hawthorne Monitoring 
Station. 

4.4 Design Values 
Design values were calculated by adding modeled receptor values to background monitor values. The 
resulting design value concentration was then compared to the NAAQS. 

x 24-hour PM10 Design Values. The 24-hour PM10 design value was calculated by first identifying the 
sixth-highest 24-hour concentration at each receptor across 5 years of meteorological data (as done 
by AERMOD). The receptor with the highest modeled concentration for a 24-hour period was then 
added to the background monitor value and compared to the NAAQS. 

x 24-hour PM2.5 Design Values. The 24-hour PM2.5 design value was calculated by identifying the 
receptor with the highest 5-year average 98th-percentile concentration (as done by AERMOD). The 
receptor with the highest modeled concentration for a 24-hour period was then added to the 
background monitor value and compared to the NAAQS. 

x Annual PM2.5 Design Values. The annual PM2.5 design value was calculated directly by AERMOD 
by the model averaging the 5 years of annual averages for each receptor and reporting the highest 
receptor. The receptor with the highest modeled 5-year average concentration was identified, and 
this value was then added to the background monitor value and compared to the NAAQS. 

Table 3. Background Concentrations 
Used in PM Hot-spot Analyses 

Pollutant 

Background 
Concentration 

(μg/m3)a 

24-hour PM10 85.0b 

24-hour PM2.5 29.3c 

Annual PM2.5 7.47d 

a Background concentrations are reported to one 
decimal place beyond the NAAQS value. 

b Based on the fourth-highest 24-hour monitoring 
values for 2017–2019. 

c Based on 98th-percentile values for 2017–2019. 
d Based on annual averages for 2017–2019. 
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5.0 Results 
5.1 24-hour PM10 
The 24-hour PM10 design value was calculated by adding the modeled receptor value to the background 
monitor value (EPA 2015a). The resulting 24-hour PM10 design value concentration was then rounded to the 
nearest 10 micrograms per cubic meter (μg/m3) (EPA 2015a). 

Table 4 shows the results of the analysis for the 24-hour PM10 standard. The 24-hour PM10 design values of 
90 μg/m3 are less than the 24-hour PM10 NAAQS (150 μg/m3). This demonstrates that the S.R. 210 Project 
would not contribute to any new local violations, increase the frequency or severity of any existing violation, 
or delay timely attainment of the PM10 NAAQS. Therefore, the S.R. 210 Project is consistent with the SIP 
and would not cause an exceedance of the PM10 NAAQS. 

Table 4. Design Values for the 24-hour PM10 Standard in 2050 
In μg/m3 

Location Modeled Valuea Background 
Concentrationb Design Valuec 24-hour PM10 

NAAQS 

Gravel pit mobility hub 5.1 
85.0 

90 
150 

Gondola Alternative A 4.8 90 
a Modeled values were derived from AERMOD and are reported to one decimal place beyond the NAAQS value. 
b Background concentrations are reported to one decimal place beyond the NAAQS value. 
c 24-hour PM10 design value is rounded to the nearest 10 μg/m3 (EPA 2015a). 

5.2 24-hour PM2.5 
The 24-hour PM2.5 design value was calculated by adding the modeled receptor value to the background 
monitor value (EPA 2015a). The resulting 24-hour PM2.5 design value concentration was then rounded to the 
nearest 1 μg/m3 (EPA 2015a). 

Table 5 shows the results of the analysis for the 24-hour PM2.5 standard. The 24-hour PM2.5 design values of 
30 μg/m3 are less than the 24-hour PM2.5 NAAQS (35 μg/m3). This demonstrates that the S.R. 210 Project 
would not contribute to any new local violations, increase the frequency or severity of any existing violation, 
or delay timely attainment of the 24-hour PM2.5 NAAQS. Therefore, the S.R. 210 Project is consistent with 
the SIP and would not cause an exceedance of the 24-hour PM2.5 NAAQS. 

Table 5. Design Values for the 24-hour PM2.5 Standard in 2050 
In μg/m3 

Location Modeled Valuea Background 
Concentrationb Design Valuec 24-hour PM2.5 

NAAQS 

Gravel pit mobility hub 0.2 
29.3 

30 
35 

Gondola Alternative A 0.2 30 
a Modeled values were derived from AERMOD and are reported to one decimal place beyond the NAAQS value. 
b Background concentrations are reported to one decimal place beyond the NAAQS value. 
c 24-hour PM2.5 design value is rounded to the nearest 1 μg/m3 (EPA 2015a). 
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5.3 Annual PM2.5 
The annual PM2.5 design value was calculated by adding the modeled receptor value to the background 
monitor value (EPA 2015a). The resulting annual PM2.5 design value concentration was then rounded to the 
nearest 0.1 μg/m3 (EPA 2015a). 

Table 6 shows the results of the analysis for the annual PM2.5 standard. The annual PM2.5 design values of 
7.6 μg/m3 is less than the annual PM2.5 NAAQS (12 μg/m3). This demonstrates that the S.R. 210 Project 
would not contribute to any new local violations, increase the frequency or severity of any existing violation, 
or delay timely attainment of the annual PM2.5 NAAQS. Therefore, the S.R. 210 Project is consistent with the 
SIP and would not cause an exceedance of the annual PM2.5 NAAQS. 

Table 6. Design Values for the Annual PM2.5 Standard in 2050 
In μg/m3 

Location Modeled Valuea Background 
Concentrationb Design Valuec Annual PM2.5 

NAAQS 

Gravel pit mobility hub 0.09 
7.47 

7.6 
12.0 

Gondola Alternative A 0.07 7.5 
a Modeled values were derived from AERMOD and are reported to one decimal place beyond the NAAQS value. 
b Background concentrations are reported to one decimal place beyond the NAAQS value. 
c Annual PM2.5 design value is rounded to the nearest 0.1 μg/m3 (EPA 2015a). 
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1.0 Introduction 
The Utah Department of Transportation (UDOT) is preparing an Environmental Impact Statement (EIS) to 
study proposed transportation solutions to State Route (S.R.) 210 from its intersection with S.R. 190/Fort 
Union Boulevard through the town of Alta in Little Cottonwood Canyon in Salt Lake County, Utah. 
Transportation improvements are needed to improve the safety, reliability, and mobility on S.R. 210 for 
residents, visitors, and commuters who use this highway.  

The EIS will be prepared consistent with the National Environmental Policy Act (NEPA) and will follow the 
guidelines in UDOT’s environmental process manual. The environmental review, consultation, and other 
actions required by applicable federal environmental laws for this action are being, or have been, carried out 
by UDOT pursuant to 23 United States Code 327 and a Memorandum of Understanding dated January 17, 
2017, and executed by the Federal Highway Administration and UDOT. 

The S.R. 210 Project is intended to address existing safety, reliability, and mobility associated with both 
commuter traffic and winter recreational traffic in Little Cottonwood Canyon. The project study area is shown 
in Figure 1 on page 3. 

Alternatives Evaluated. As part of the EIS process, UDOT will be evaluating both bus and gondola 
alternatives. These alternatives are described below. 

1. Enhanced Bus Service with No Widening of S.R. 210 in Little Cottonwood Canyon, which 
includes the following elements: 

o This alternative would widen Wasatch Boulevard for 2.2 miles from two traffic lanes to four traffic 
lanes. It includes bus priority at key intersections. 

o This alternative would implement winter enhanced bus service that would operate for about 
140 days per year. The service would consist of two mobility hubs providing service directly (no 
intermediate stops) to two ski resorts. One hub would have a 1,500-car parking structure, and 
the other hub would have a 1,000-car parking structure. During peak periods (6 hours per day, 
for 3 hours during the morning and 3 hours during the afternoon), about 12 buses per hour would 
originate from each mobility hub (24 per hour total) heading to two ski resorts in Little 
Cottonwood Canyon. In the off-peak periods (about 6 hours per day), about 6 buses per hour 
would originate from each mobility hub (12 per hour) heading to the two ski resorts. On average, 
a total of 108 bus trips from each mobility hub per day would be made for a total of 216 bus trips 
per day from both mobility hubs. 

o No summer bus service would be provided with this alternative. 

o This alternative would reduce personal vehicle use to the ski resorts by 30%. 

o With this alternative tolling would be considered to further reduce personal vehicle use. 

2. Enhanced Bus Service with Peak-period Shoulder Lanes on S.R. 210 in Little Cottonwood 
Canyon, which includes the following elements: 

o This alternative would include the same features as alternative 1 above along with shoulder-
running bus lanes on S.R. 210 in Little Cottonwood Canyon during the peak periods. This 
alternative would require adding 22 feet of pavement width to the existing roadway. 
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3. Gondola, which includes the following elements: 

o This alternative would widen Wasatch Boulevard for 2.2 miles from two traffic lanes to four traffic 
lanes. It includes bus priority at key intersections. 

o This alternative would implement winter enhanced bus service that would operate for about 140 
days per year. The service would consist of one mobility hub with about 2,500 parking spaces 
providing service directly (no intermediate stops) to the start of the gondola system at the 
entrance to Little Cottonwood Canyon. About 18 bus trips in the peak-period hours would be 
made from the mobility hub to the gondola base station, and about 9 bus trips per hour would be 
made in the off-peak hours. A total of about 162 bus trips would be made per day. 

o Electricity would power the gondola system, and diesel generators would be included for 
emergency backup power. 

o This alternative would reduce personal vehicle use to the ski resorts by 30%. 

o Tolling would be considered to further reduce personal vehicle use. 

Bus Fuel Types Evaluated. UDOT evaluated the bus fuel type as part of the bus service analysis. The 
existing ski buses to the ski resorts are diesel-powered. For this Project of Air Quality Concern (POAQC) 
evaluation, the project team considered diesel buses, electric buses, and hybrid buses. 

Although electric bus technology is rapidly advancing, electric bus batteries currently have both limited range 
and performance issues on steep grades. Further, when primary electric heaters are used in cold weather, 
the heaters drain the batteries, limiting the range the bus can travel before needing to charge. (Currently, 
most transit authorities heat any electric buses in their fleet using a diesel fuel heating system.) 

Because electric bus technology is still evolving, electric buses were eliminated from consideration when this 
report was written. This POAQC evaluation assumes the use of diesel buses with a total capacity of 42 
riders, the same as current ski buses. If electric bus technology improves in the future, electric buses could 
be considered. 

Hybrid buses could be considered as a bus option if they can be designed to meet the requirements of the 
steep mountain grades in the canyon and maneuverability at the resorts, and can be fitted with automatically 
deploying snow chains. 
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Figure 1. Project Area Map 
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2.0 Purpose of the Project 
The primary purpose of the project is to substantially improve safety, reliability, and mobility on S.R. 210 
from Fort Union Boulevard through the town of Alta for all users on S.R. 210. 

The transportation needs used to develop the project purpose in the study area are related primarily to traffic 
during peak periods, avalanche risk and avalanche control in Little Cottonwood Canyon, multiple on-road 
users in constrained areas, and anticipated future increases in visitation to Little Cottonwood Canyon as a 
result of population growth in Utah. The following deficiencies occur in the study area: 

x Decreased mobility in winter during the morning (AM) and afternoon (PM) peak travel periods related 
to visits to ski areas, with the greatest traffic volumes on weekends and holidays and during and 
after snowstorms. 

x Decreased mobility on Wasatch Boulevard resulting from weekday commuter traffic. 

x Safety concerns associated with avalanche hazard and traffic delays caused by the current 
avalanche-control program in Little Cottonwood Canyon. Periodic road closures for avalanche 
control can cause 2-to-4-hour travel delays or longer, which can cause traffic to back up in the 
neighborhoods at the entrance of the canyon. 

x Limited parking at trailheads and ski areas that leads to roadside parking. 

3.0 Attainment Status of the Project Area 
An attainment area is an area that meets (or “attains”) the National Ambient Air Quality Standards (NAAQS) 
for a given criteria air pollutant. A nonattainment area is an area that does not meet the NAAQS for a given 
criteria air pollutant. A maintenance area is an area previously designated as a nonattainment area that has 
been redesignated to attainment status and is required to have a maintenance plan. 

The improvements associated with the S.R. 210 Project would be made in Salt Lake County, which is a 
nonattainment area for particulate matter 2.5 microns in diameter or smaller (PM2.5), ozone (O3), and sulfur 
dioxide (SO2). Salt Lake County is a maintenance area for particulate matter 10 microns in diameter or 
smaller (PM10), having recently transitioned from a nonattainment area effective March 27, 2020. Table 1 
shows the NAAQS (which are also the Utah standards) for the six criteria air pollutants as well as Salt Lake 
County’s attainment status for each pollutant. 

Sulfur dioxide (SO2) and lead (Pb) are not currently considered transportation-related criteria pollutants and 
are not discussed further in this evaluation. 

The S.R. 210 Project is listed in a conforming Long-Range Transportation Plan (LRTP) and Transportation 
Improvement Program (TIP), so a project-level conformity determination for O3 is not required. Conformity 
for O3 is met due to the requirement that the LRTP and TIP approvals must be based on a finding that O3 
precursor emissions of volatile organic compounds (VOC) and nitrogen oxides (NOx) from projects in the 
LRTP and TIP are consistent with the State Implementation Plan to bring the area into attainment with the 
O3 NAAQS.  
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Table 1. National and Utah Ambient Air Quality Standards for Criteria Pollutants and 
Attainment Status for Salt Lake County 

Pollutant 
Primary/Secondary 

Standard 
Averaging 

Time Level Form Attainment Status for 
Salt Lake County 

Carbon 
monoxide (CO)  Primary 

8 hours 9 ppm Not be exceeded more 
than once per year 

 Attainment area 
1 hour 35 ppm Not be exceeded more 

than once per year 

Ozone (O3) Primary and secondary 8 hours 0.070 ppm 
Annual fourth-highest daily 
maximum 8-hour 
concentration, averaged 
over 3 years 

Marginal nonattainment 
area 

Particulate 
matter (PM2.5) 

Primary 1 year 12.0 μg/m3 Annual mean, averaged 
over 3 years 

Serious nonattainment 
area Secondary 1 year 15.0 μg/m3 Annual mean, averaged 

over 3 years 

Primary and secondary 24 hours 35 μg/m3 98th percentile, averaged 
over 3 years 

Particulate 
matter (PM10) Primary and secondary 24 hours 150 μg/m3 

Not to be exceeded more 
than once per year on 
average over 3 years 

Maintenance area 

Nitrogen 
dioxide (NO2) 

Primary and secondary 1 hour 100 ppb 
98th percentile of 1-hour 
daily maximum 
concentrations, averaged 
over 3 years. 

Attainment area 

Primary and secondary 1 year 53 ppb Annual mean Attainment area 

Sulfur dioxide 
(SO2) 

Primary 1 hour 75 ppb 
99th percentile of 1-hour 
daily maximum 
concentrations, averaged 
over 3 years. 

Attainment area 

Secondary 3 hours 0.5 ppm Not to be exceeded more 
than once per year. Nonattainment area 

Lead (Pb) Primary and secondary 
Rolling 3-
month 
average 

0.15 μg/m3 Not to be exceeded Attainment area 

Sources: 49 CFR Part 50 (NAAQS) and 40 CFR Part 81 (attainment status) 
μg/m3 = micrograms per cubic meter; ppm = parts per million; ppb = parts per billion; PM2.5 = particulate matter 2.5 microns in diameter 
or less; PM10 = particulate matter 10 microns in diameter or less 
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4.0 Definitions and Examples of Projects of 
Air Quality Concern 

Title 40, Protection of Environment, is the section of the Code of Federal Regulations (CFR) that pertains to 
the environmental regulations implemented by the U.S. Environmental Protection Agency (EPA). 
Subchapter C of Title 40 covers air quality programs such as the Clean Air Act and NAAQS. The S.R. 210 
Project is not an exempt project for transportation conformity purposes under 40 CFR Section 93.126. Some 
elements that do not qualify for an exemption include the added travel lanes to Wasatch Boulevard for each 
alternative and the new bus terminals for each alternative. Although O3 conformity is satisfied for the project 
as explained in Section Error! Reference source not found., project conformity must also be demonstrated 
for PM2.5 (due to the PM2.5 NAAQS nonattainment status of the study area) and for PM10 (due to the PM10 
NAAQS nonattainment status of the study area). Therefore, the S.R. 210 Project requires further review to 
determine whether it qualifies as a POAQC requiring PM2.5 and PM10 quantitative hot-spot analysis. 

If a project is of air quality concern, 40 CFR Section 93.123 requires a quantitative hot-spot analysis for 
those transportation-related criteria pollutants for which the area has been designated as a nonattainment or 
maintenance area (for this project, that would mean hot-spot analyses for PM2.5, and PM10). 

PM2.5 and PM10 Project-Level Analysis Requirements. Projects defined by 40 CFR Section 93.123(b)(1) 
as projects requiring quantitative hot-spot analyses for PM2.5, and PM10, referred to as POAQC include: 

(i) New highway projects that have a significant number of diesel vehicles, and expanded highway 
projects that have a significant increase in the number of diesel vehicles 

(ii) Projects affecting intersections that are at a level of service (LOS) of LOS D, E, or F with a 
significant number of diesel vehicles, or those that will change to LOS D, E, or F because of 
increased traffic volumes from a significant number of diesel vehicles related to the project 

(iii) New bus and rail terminals and transfer points that have a significant number of diesel vehicles 
congregating at a single location 

(iv) Expanded bus and rail terminals and transfer points that significantly increase the number of diesel 
vehicles congregating at a single location 

(v) Projects in or affecting locations, areas, or categories of sites that are identified in the PM10 or PM2.5 
applicable implementation plan or implementation plan submission, as appropriate, as sites of 
violation or possible violation 

At a minimum, item (iii) applies to the S.R. 210 Project for each alternative listed in Section 1.0, and 
therefore the S.R. 210 Project is a POAQC and requires quantitative PM2.5 and PM10 hot-spot analysis. 
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5.0 Project of Air Quality Concern Evaluation 
This section reviews the characteristics of the S.R. 210 Project according to Appendix B, Examples of 
Projects of Local Air Quality Concern, of EPA’s transportation conformity guidance (EPA 2015a) and in 
accordance with the five criteria listed in the Section 4.0, any of which can qualify a project as a POAQC 
requiring quantitative hot-spot analyses for PM2.5, and PM10. 

5.1 New Highway Capacity 
Definition. Is this a new highway project that has a significant number of diesel vehicles? 

Response. No. The S.R. 210 Project would improve traffic mobility on an existing road and would add 
capacity (lanes) on a segment of the route. 

5.2 Expanded Highway Capacity 
Definition. Is this an expanded highway project that has a significant increase in the number of diesel 
vehicles? 

Response. No. The S.R. 210 Project would add travel lanes on a segment of Wasatch Boulevard to reduce 
congestion levels. The proposed project is intended to improve safety and accommodate expected traffic 
growth in the future. However, as explained below, the project-related increase in diesel truck traffic would 
probably not be considered significant. 

With project implementation, Wasatch Boulevard would average about 26,500 vehicles per day in 2050 in 
the busiest segment, representing about a 6% increase over the No-Action Alternative (25,000 vehicles per 
day). Wasatch Boulevard currently has about 8% diesel trucks (single- and double-tractor trailers) and in 
2050 is expected to have about 9% diesel trucks. UDOT does not expect the percentage of diesel trucks to 
change substantially, S.R. 210 is not a major truck corridor since it services primarily residential areas and 
two ski resorts and dead-ends at the top of Little Cottonwood Canyon. In addition, there are no trucking 
businesses on or near S.R. 210. Finally, the expected increase in diesel trucks from 8% to 10% by 2050 
would not be due to the proposed project (Fehr & Peers, 2019).  See Appendix A, SR-210 EIS Traffic Study 
for more information on the traffic analysis.  

With the increase in bus service from each of the project alternatives, total diesel traffic (bus and truck) on 
Wasatch Boulevard would increase from 9% to 10%. For a new highway, 8% or more diesel trucks 
(presumably including diesel buses)  on a facility with greater than 125,000 vehicles per day would be 
considered a “significant amount of diesel truck traffic,” according to Appendix B of EPA’s Transportation 
Conformity Guidance for Quantitative Hot-spot Analyses in PM2.5 and PM10 Nonattainment and Maintenance 
Areas (EPA 2015). This guidance does not specify what would be considered a “significant increase” in 
diesel trucks for an expanded highway, but a 1% increase in total traffic due to the increase in diesel bus 
traffic from the proposed S.R. 210 Project is probably not be considered a significant increase. 
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5.3 Projects with Congested Intersections 
Definition. Does this project affect intersections that are at LOS D, E, or F with a significant number of 
diesel vehicles, or will this project change an intersection to LOS D, E, or F because of increased traffic 
volumes from a significant number of diesel vehicles related to the project? 

Response. No. The S.R. 210 Project would affect four intersections: Fort Union Boulevard and Wasatch 
Boulevard, Bengal Boulevard and Wasatch Boulevard, 3500 East and Wasatch Boulevard, and North Little 
Cottonwood Road and Wasatch Boulevard. Currently, these intersections operate at LOS B, C, E, and B, 
respectively, and in 2050 with the project they are all projected to operate at LOS B or C with the project 
(Fehr & Peers, 2019).  See Appendix A, SR-210 EIS Traffic Study for more information on the traffic 
analysis. 

5.4 New Bus and Rail Terminals 
Definition. Does this project include new bus and rail terminals and transfer points that will have a 
significant number of diesel vehicles congregating at a single location? 

Response. Yes. With the enhanced bus service alternatives (alternatives 1 and 2 in Section 1.0), two 
mobility hubs would operate a significant number of diesel buses, and the ski resort stops would also include 
a significant number of diesel buses. With the gondola alternative (alternative 3 in Section 1.0), a single 
mobility hub would operate a significant number of diesel buses, and the gondola base station would 
operate a significant number of buses. 

5.5 Expanded Bus and Rail Terminals 
Definition. Does this project include expanded bus and rail terminals and transfer points that significantly 
increase the number of diesel vehicles congregating at a single location? 

Response. Yes. With the enhanced bus service alternatives (alternatives 1 and 2 in Section 1.0), the 
existing transfer points at the ski resorts would be expanded. 

5.6 Projects in or Affecting PM10 or PM2.5 Sites of Violation or 
Possible Violation 

Definition. Is this project in or affecting locations, areas, or categories of sites that are identified in the PM10 
or PM2.5 applicable implementation plan or implementation plan submission, as appropriate, as sites of 
violation or possible violation? 

Response. No. Sections IX.A and IX.A.21 of Utah’s State Implementation Plan (SIP) address PM10 and 
PM2.5 in Salt Lake County. This project type is not identified in either Section IX.A or Section IX.A.21 of the 
SIP as a POAQC or as a type of transportation project location having a potential to increase local 
emissions or worsen air quality and therefore requiring a hot-spot analysis (UDEQ 2015, 2018). 

As a control strategy, Section IX.A.11 of the SIP (the PM10 maintenance plan for Salt Lake County) 
recommends synchronizing traffic signals and maintaining continuous traffic flows on interstate highways. 
The State of Utah submitted a maintenance plan to EPA demonstrating attainment of the PM10 NAAQS 
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through 2030 and obtained EPA’s approval of that plan, resulting in Salt Lake County being redesignated as 
an attainment (maintenance) area for PM10 effective March 27, 2020. 

5.7 Project of Air Quality Concern Determination 
Standard. State whether the project is a POAQC and summarize the support determination. Document the 
relevant agencies that require interagency consultation on any input for the determination from federal, 
state, and local transportation and air agencies as necessary for this project per 40 CFR 93.105. This 
information will be included in any subsequent air quality analysis and project-level conformity determination 
reports. 

Response. The S.R. 210 Project qualifies as a POAQC because it would add at least one new bus terminal 
with diesel buses with all alternatives. Under various alternatives, the project would also either expand 
existing bus terminals at ski resort destinations or add a second new bus terminal if the gondola alternative 
is selected. 

In summary, the S.R. 210 Project is a POAQC, so project-level quantitative (hot-spot) analyses for PM2.5, 
and PM10 are required for conformity purposes under 40 CFR Section 93.123(b). 

5.8 Approach to Air Quality Analysis 
The design for the gondola alternative (alternative 3 in Section 1.0) includes the most buses departing from 
a single mobility hub (162 per day) and the most buses (162 per day) dropping off passengers at a single 
location (the gondola base station). Therefore, quantitative hot-spot analysis of PM10 and PM2.5 is proposed 
for the gondola alternative mobility hub terminal and for the gondola station and terminal. For both of these 
terminals, the approach and departure roads to Wasatch Boulevard would be included in the quantitative 
analysis, which would use the EPA’s latest version of the AERMOD model along with EPA’s MOVES 
emissions model. 

If the model results for the gondola alternative are found to be acceptable with respect to air quality 
standards, then further analysis of other alternatives would not be needed, since UDOT expects the gondola 
alternative to represent the worst case. If the gondola alternative’s air quality impacts are not acceptable, 
mitigation measures would need to be considered for this alternative, and other alternatives might need to 
be analyzed as well to demonstrate acceptable levels of air quality impact. 

6.0 Interagency Consultation Results 
The following agencies are included in interagency consultation and provide input to this POAQC 
memorandum: EPA, UDOT, the Wasatch Front Regional Council (WFRC), the Utah Department of 
Environmental Quality (UDEQ), and the Utah Transit Authority (UTA). 
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INTRODUCTION 
This document describes the traffic analysis prepared for the Little Cottonwood Canyon (SR-210) 
Environmental Impact Statement (EIS) led by the Utah Department of Transportation (UDOT). The focus of 
this analysis is on the portion of SR-210 between Fort Union Boulevard and Wasatch Boulevard/North Little 
Cottonwood Road. In this segment SR-210 is most commonly referenced as Wasatch Boulevard. A detailed 
description of the study area is available in the Purpose and Need chapter of the Environmental Impact 
Statement.  

Map of Little Cottonwood Canyon (SR-210) EIS Study Area:
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EXISTING CONDITIONS 

DATA COLLECTION 

The project team analyzed traffic conditions on the SR-210 corridor for weekday AM and PM peak periods 
since these are the periods of the day with the highest traffic volumes and therefore provides a worst-case 
scenario for evaluation. Traffic data was collected on March 15, 2018 from 7:00AM-9:00AM and 4:00PM-
6:00PM. The highest hourly volumes were observed during 8:00AM-9:00AM and 4:45PM-5:45PM. The data 
collection date represents a typical weekday wintertime condition and includes both commuter travel and 
trips associated with the ski areas. 

1. The following intersections were included in the traffic analysis: 
2. SR-210/Fort Union Blvd 
3. SR-210/Bengal Blvd 
4. SR-210/3500 East 
5. SR-210/Kings Hill Drive 
6. SR-210/Wasatch Blvd (North Little Cottonwood Road) 

ANALYSIS METHODOLOGY  

LEVEL OF SERVICE CRITERIA  

The Highway Capacity Manual 2016 (HCM 2016) methodology was used in this study to remain consistent 
with “state of the practice” professional standards. As defined in the Highway Capacity Manual, Level of 
Service (LOS) is a concept that describes the operating performance of an intersection or roadway. LOS is 
measured quantitatively and reported on a scale from A to F, with A representing the best conditions and 
F the worst. Table 1 provides a brief description of each LOS letter designation. For signalized intersections, 
the LOS is provided for the overall intersection (weighted average of all approach delays). For intersections 
without traffic signals, the level of service is reported based on the approach with the worst delay. 

In addition to intersection LOS, travel time is used to characterize segment-level LOS. This measure uses a 
ratio of the congested speed to the free flow speed. 

UDOT’s primary object is to manage congestion on Wasatch Blvd (SR-210) to maintain LOS D traffic 
operations for the planning horizon (2050). This report flags scenarios and locations in which the LOS D 
threshold is exceeded. 

MICRO-SIMULATION PLATFORM 

Traffic conditions were analyzed using VISSIM traffic analysis software. VISSIM includes functionality to 
account for the effects of queuing at intersections and lane merge locations, which is common in during 
peak conditions in the study area. When calibrating the VISSIM model, Fehr & Peers used existing traffic 
data, signal timings, and geometric conditions data to ensure the model reflected field observations. Due 



Little Cottonwood Canyon EIS S-R299(281) 
May 2019 

3 
 

to the inherent randomness of stochastic micro-simulation tools, ten VISSIM simulation runs were 
completed for each scenario and the results were averaged.   

 

TABLE 1 LEVEL OF SERVICE DESCRIPTIONS 

LOS Description 

Signalized 
Intersections 

Unsignalized 
Intersections 

Corridor 
Segments 

Avg. Delay 
(sec/veh)1 

Avg. Delay 
(sec/veh)2 

Ratio of 
Congested 

Speed to Free 
Flow Speed 

A 

Free Flow / Insignificant Delay  
Extremely favorable progression. 
Individual users are virtually unaffected 
by others in the traffic stream. 

< 10.0 < 10.0 >80% 

B 

Stable Operations / Minimum Delays  
Good progression. The presence of 
other users in the traffic stream 
becomes noticeable. 

> 10.0 to 20.0 > 10.0 to 15.0 67%-80% 

C 

Stable Operations / Acceptable Delays  
Fair progression. The operation of 
individual users is affected by 
interactions with others in the traffic 
stream 

> 20.0 to 35.0 > 15.0 to 25.0 50%-67% 

D 

Approaching Unstable Flows / Tolerable 
Delays  
Marginal progression. Operating 
conditions are noticeably more 
constrained. 

> 35.0 to 55.0 > 25.0 to 35.0 40%-50% 

E 

Unstable Operations / Significant 
Delays Can Occur  
Poor progression. Operating 
conditions are at or near capacity. 

> 55.0 to 80.0 > 35.0 to 50.0 30%-40% 

F 

Forced, Unpredictable Flows / Excessive 
Delays Unacceptable progression with 
forced or breakdown of operating 
conditions. 

> 80.0 > 50.0 <30% 

1. Overall intersection LOS and average delay (seconds/vehicle) for all approaches. 
2. Worst approach LOS and delay (seconds/vehicle) only. 
Source: Fehr & Peers descriptions, based on Highway Capacity Manual (6TH Ed.) 
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SUMMARY OF EXISTING CONDITIONS 

Traffic conditions operate acceptably for the existing AM peak period. Intersection LOS is summarized in 
Table 2, as well as the end-to-end corridor travel time. Northbound travel time during the AM is just over 
four minutes which equates to roughly 32 MPH average speed (posted speed is 50 MPH). There is some 
minor slowing in the northbound direction near 3500 E (Figure 1). Southbound travel time during the AM 
is slightly faster (30 sec) in the off-peak direction. 

Under existing PM peak hour conditions, one intersection is performing at an unacceptable LOS. This is 
attributed to the lane reduction south of Bengal Blvd where SR-210 transitions from two southbound travel 
lanes to one. Table 2 reports travel time on the corridor increases by 26% in the PM southbound direction 
relative to AM southbound operation.  

TABLE 2  EXISTING (2018) PEAK HOUR LOS 

ID Intersection Control Peak Hour Delay1 / LOS2 

1 SR-210/ 
Ft. Union Blvd. Signal 

AM 11 / B 

PM 16 / B 

2 SR-210/ 
Bengal Blvd. Signal 

AM 15 / B 

PM 28 / C 

3 SR-210/ 
3500 E Signal 

AM 17 / B 

PM 59 / E 

5 SR-210/ 
Kings Hill Dr.  Side Street Stop 

AM 14 / B 

PM 24 /C 

6 SR-210/ Wasatch Blvd. Signal 

AM 18 / B 

PM 14 / B 

Travel Time Estimates (minutes : seconds) 

Northbound (SR-210/Wasatch Blvd. to Ft. Union Blvd.) AM 4m:08s | PM 4m:10s 

Southbound (Ft. Union Blvd. to SR-210/Wasatch Blvd.)  AM 3m:38s | PM 4m:37s 

Notes: 1The intersection control delay is reported in seconds per vehicle. 
 2Level of Service based on Highway Capacity Manual ver. 6 (Transportation Research Board, 2016). Overall delay is reported 
for signalized intersections, and worst approach for unsignalized intersections.  
Source:  Fehr & Peers, 2019 
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FUTURE CONDITIONS 

ESTIMATES OF FUTURE TRAFFIC VOLUMES 

Travel demand was forecasted to understand travel conditions for the planning horizon (2050). The project 
team used historic traffic counts published in Traffic on Utah Highways (UDOT) and the Version 6.3beta 
travel demand model maintained by the Wasatch Front Regional Council (WFRC). Version 6.3beta 
incorporates the best available projections for land use, demographic data, and planned roadway and transit 
improvements from WFRC’s 2019–2050 Wasatch Front Regional Transportation Plan.  

The travel model inputs were checked for reasonable land use growth assumptions, such as anticipated 
development at the nearby gravel pit on Wasatch Blvd near 6200 South. To improve traffic assignment onto 
the roadway network, traffic analysis zone (TAZ) connectors were adjusted to better reflect actual 
neighborhood circulation. Basic checks to the roadway network were done as well to verify number of lanes 
and functional type, which is important for capacity and speed assumptions.  

Assuming no capacity improvements on SR-210 in the study area for No Action conditions, the travel model 
estimates annual growth on the corridor of 0.6-1.1% per year between 2015 and 2050. This estimated 
growth rate is consistent with historic average annual daily traffic (AADT) published in Traffic on Utah 
Highways (UDOT), which indicates an annual growth rate of 0.5%-1.1% per year between 2018 and 2050.  

The project team assumed a 1.1% linear annual growth rate between Ft. Union Blvd and 3500 East, and a 
0.5% growth rate on the southern end of the corridor near North Little Cottonwood Road. This equates to 
overall growth in traffic between 2018 to 2050 of 35% near Bengal Blvd and 16% near North Little 
Cottonwood Road. The magnitude of growth is reasonable considering the character of the land uses along 
corridor, which are generally built-out and have modest potential for more intense land use.  As shown in 
Table 3, the annual average daily traffic (AADT) is expected to increase from: 

x 18,100 AADT (2018) to 24,800 AADT (2050) near Bengal Blvd. 
x 14,200 AADT (2018) to 16,700 AADT (2050) near N. Little Cottonwood Rd. 

When additional roadway capacity is assumed on SR-210 (one additional lane per direction), the 2050 travel 
demand on the corridor is 5-8% higher than No Action conditions. This increase in travel demand indicates 
that congestion in the No Action scenario is dampening demand for travel, particularly on the southern end 
of the corridor where there are only two travel lanes. Assuming additional roadway capacity on SR-210, 
estimated daily traffic in 2050 is 26,500 AADT near Bengal Blvd. and 18,500 AADT near N. Little Cottonwood 
Rd.  

The growth rates were then applied to observed 2018 traffic counts. An iterative procedure was used to 
adjust future volumes to balance intersection approach and departure volumes. Intersection turning 
movement volumes are illustrated in Figure 2.   
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TABLE 3  HISTORIC AND PROJECTED ANNUAL AVERAGE DAILY TRAFFIC (AADT) 

Source: UDOT Traffic on Utah Highways, summarized by Fehr & Peers, 2019 

REGIONAL VEHICLE MILES TRAVELED (VMT) 

Based on the results of travel demand modeling, an alternative that increases roadway capacity on SR-210 
would increase the amount of VMT in the region by 0.03%.  
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COMMERCIAL TRUCK TRAFFIC 

SR-210 is not a commercial freight corridor, and there are no land uses that generate significant freight 
activity. Using historic data from UDOT Truck Traffic on Utah Highways, and the WFRC regional travel model, 
existing truck traffic on SR-210 is estimated to be approximately 1,100 trucks per day, which 
constitutes 8% of total daily traffic. Based on projections from the WFRC travel model the amount of 
truck traffic is expected to grow over time, and by 2050 daily truck traffic is estimated to be approximately 
2,500 trucks per day (9% of total traffic).  

TABLE 4  HISTORIC AND PROJECTED TRUCK TRAFFIC 

Source: UDOT Truck Traffic on Utah Highways, WFRC Travel Model, summarized by Fehr & Peers, 2019 
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FUTURE NO BUILD TRANSPORTATION OPERATIONS 

As shown in Table 5, traffic operations during the AM peak are acceptable under No Build conditions. The 
estimated vehicle flow rate in the AM peak is about 75% of the PM peak, and the existing roadway 
configuration can handle volumes under 1,000 vehicles per hour per lane. There is some noticeable delay 
on the south end of the corridor at intersection of Wasatch Blvd. / SR-210 / N. Little Cottonwood Road, 
where the northbound approach from Wasatch Blvd. has about 80 seconds/vehicle delay. This intersection 
essentially limits northbound vehicles entering the study corridor, after which point delay is minimal 
traveling north on the corridor.  

Without improvements on SR-210 between Bengal Blvd. and North Little Cottonwood Road, PM peak hour 
congestion is significant by 2050. The current roadway configuration is inadequate to handle future PM 
peak traffic demands, which exceed 1,000 vehicles per hour per lane. The southbound lane reduction 
between Bengal Blvd. and 3500 E. is a major bottleneck, and by 2050 will create queuing that extends to 
the north beyond Ft. Union Blvd, directly contributing the failing intersection operations at Ft. Union Blvd. 
and Bengal Blvd. Vehicle delays at intersections south of the lane merge are not as pronounced for the 
predominant southbound movement because the lane drop functions as a bottleneck and limits 
southbound traffic at a rate that a single lane can accommodate.  

PM peak travel times increase to over 10 minutes for the southbound direction, which is a 182% increase 
over the analogous base year travel time.  

Although unsignalized side streets and driveways were generally not analyzed, the unsignalized intersection 
of SR-210 at Kings Hill Drive was evaluated and illustrates a problem that many locations along the corridor 
will experience. With single directional travel lanes operating at saturated flow rates during the PM peak, it 
will be difficult for driveways and side streets to find gaps in the traffic stream during the PM peak, resulting 
in high delay for the side street approaches.  
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TABLE 5  FUTURE (2050) PEAK HOUR LOS 

ID Intersection Control Peak Hour Delay1 / LOS2 

1 SR-210/ 
Ft. Union Blvd. Signal 

AM 18 / B 

PM 153 / F 

2 SR-210/ 
Bengal Blvd. Signal 

AM 25 / C 

PM 100 / F 

3 SR-210/ 
3500 E Signal 

AM 11 / B 

PM 58 / E 

4 SR-210/ 
Kings Hill Dr.  Side Street Stop 

AM 12 / B 

PM 262 / F 

5 SR-210/ Wasatch Blvd. Signal 

AM 49 / D 

PM 25 / C 

Travel Time Estimates (minutes : seconds) 

Northbound (SR-210/Wasatch Blvd. to Ft. Union Blvd.) AM 4m:22s | PM 4m:40s 

Southbound (Ft. Union Blvd. to SR-210/Wasatch Blvd.)  AM 3m:53s | PM 10m:15s 

Notes: 1The intersection control delay is reported in seconds per vehicle. 
 2Level of Service based on Highway Capacity Manual ver. 6 (Transportation Research Board, 2016). Overall delay is reported 
for signalized intersections, and worst approach for unsignalized intersections.  
Source:  Fehr & Peers, 2019 
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ALTERNATIVES ANALYSIS 
This chapter describes the roadway alternatives evaluated for SR-210. Each section discusses the basic 
alternative and the variants that were developed through iterative analysis.  

FIVE LANE ALTERNATIVE 

This alternative adds one additional vehicle travel lane in each direction between Bengal Blvd. and Wasatch 
Blvd / SR-210 (N. Little Cottonwood Rd.).  The concept also includes a two-way center turn lane, right turn 
deceleration lanes at major junctions, and a bike lane/shoulder. At the southern end of this study corridor, 
the existing High-T intersection would be modified to make the transition to the existing cross sections on 
SR-210 (N. Little Cottonwood Rd.) and Wasatch Blvd.  

Cross Section of Five Lane Arterial with Shared Use Path, Striped Median, and Concrete Park Strip: 

  
Plan View of Road Geometry at SR-210 / Wasatch Blvd. / North Little Cottonwood Road  
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The five lane alterative results in acceptable LOS at all study intersections and alleviates congestion relative 
to the No Action alternative.  Travel times for both travel directions in the 2050 AM and PM peaks are 
comparable to existing travel times. 

TABLE 6  FUTURE (2050) PEAK HOUR LOS – FIVE LANE ALTERNATIVE 

ID Intersection Control Peak Hour Delay1 / LOS2 

1 SR-210/ 
Ft. Union Blvd. Signal 

AM 22 / C 

PM 33 / C 

2 SR-210/ 
Bengal Blvd. Signal 

AM 20 / B 

PM 16 / B 

3 SR-210/ 
3500 E Signal 

AM 8 / A 

PM 11 / B 

4 SR-210/ 
Kings Hill Dr.  

Side Street 
Stop 

AM 12 / B 

PM 17 / C 

5 SR-210/ Wasatch Blvd. Signal 

AM 24 / C 

PM 36 / D 

Travel Time Estimates (minutes : seconds) 

Northbound (SR-210/Wasatch Blvd. to Ft. Union Blvd.) AM 3m:51s | PM 4m:00s 

Southbound (Ft. Union Blvd. to SR-210/Wasatch Blvd.)  AM 3m:32s | PM 4m:12s 

Notes:  1The intersection control delay is reported in seconds per vehicle. 
 2Level of Service based on Highway Capacity Manual ver. 6 (Transportation Research Board, 2016). Overall delay is reported 
for signalized intersections, and worst approach for unsignalized intersections.  
Source:  Fehr & Peers, 2019 
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FIVE LANE ALTERNATIVE WITH KINGS HILL DRIVE SIGNAL 

A traffic signal at the intersection of SR-210 / Kings Hill Drive is being considered; this alternative is 
evaluated as a variant to all Action Alternatives. UDOT performed a signal warrant study in January 2018, 
concluding that a new traffic signal is technically warranted, but with minor pavement marking 
modifications the warrants would not be met. The signal warrant study is included in the appendix.  

The addition of a traffic signal at Kings Hill Drive does not significantly impact the corridor traffic operations. 
Technically the LOS changes from D to C at SR-210 / Wasatch Blvd, but this is negligible; it is only a minor 
difference in vehicle delay (1 sec) that tips it to the other side of the LOS threshold.   

The biggest impact of a new traffic signal is at Kings Hill Drive, where the new signal increases delay for the 
side street approaches. Based on standard LOS reporting guidance, overall delay is reported for signalized 
intersections, and worst approach for unsignalized intersections. So, although LOS technically improves by 
a letter grade for each analysis period, the eastbound and westbound approach delay actually increases. 
This is because the volume of side street traffic is relatively low compared to the predominant north-south 
movements, so an optimum signal timing plan allocates proportionally less time to the side streets, resulting 
in delay that is higher that would likely occur without the signal.  
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TABLE 7  FUTURE (2050) PEAK HOUR LOS – FIVE LANE ALTERNATIVE W/ KINGS HILL DRIVE 
SIGNAL 

ID Intersection Control Peak Hour Delay1 / LOS2 

1 SR-210/ 
Ft. Union Blvd. Signal 

AM 21 / C 

PM 33 / C 

2 SR-210/ 
Bengal Blvd. Signal 

AM 20 / B 

PM 19 / B 

3 SR-210/ 
3500 E Signal 

AM 8 / A 

PM 11 / B 

4 SR-210/ 
Kings Hill Dr.  Signal 

AM 7 / A 

PM 11 / B 

5 SR-210/ Wasatch Blvd. Signal 

AM 26 / C 

PM 35 / C 

Travel Time Estimates (minutes : seconds) 

Northbound (SR-210/Wasatch Blvd. to Ft. Union Blvd.) AM 3m:54s | PM 4m:22s 

Southbound (Ft. Union Blvd. to SR-210/Wasatch Blvd.)  AM 3m:36s | PM 4m:10s 

Notes:  1The intersection control delay is reported in seconds per vehicle. 
 2Level of Service based on Highway Capacity Manual ver. 6 (Transportation Research Board, 2016). Overall delay is reported 
for signalized intersections, and worst approach for unsignalized intersections.  
Source:  Fehr & Peers, 2019 



Corridor Operations - Future (2050) Five Lane Alternative w/ Kings Hill Drive Signal
Figure 4

Segment Level of Service

A-C

D

E

F

a

Turning Movement

xxx (xxx) AM (PM) Peak Hour Volume

Intersection
Level of ServiceXX

PMAM

Traffic Signal

Not To Scale

a

Turning Movement

xxx (xxx) AM (PM) Peak Hour Volume

Intersection
Level of ServiceXX

PMAM

Traffic Signal

Not To Scale

65 (348)
33 (134)
22 (134)

11
4 (

13
4)

99
2 (

1,7
28

)
38

2 (
17

7)

87 (150)
223 (86)

174 (407) 169 (59)
1,308 (1,107)
196 (198)

87 (43)
27 (16)
5 (5)

13
6 (

45
5)

91
6 (

1,7
16

)
27

 (9
1)

491 (268)
33 (37)
16 (11) 5 (11)

1,063 (1,122)
5 (16)

22 (22)
5 (6)
16 (6)

44
 (4

4)
87

7 (
1,6

65
)

16
 (2

2)

0 (
22

)
1,0

68
 (4

4)
33

 (2
2)

60 (39)5 (11)
207 (205)

5 (22)
992 (1,088)
142 (250)

22
3 (

1,2
65

)
76

8 (
13

3)
327 (777)

730 (572)

98 (6)

210

Big Cottonwood Cyn Rd

Honeywood Cove Dr

3500 E

Kings Hill Dr

Cobble Brook Ln

BB

BB

BB

BB

accf

ac
faccf

acf

accf

ac
faccf

acf

accf

ac
f

accf

acf

c

ccf

af
210

3500 E

W
as

atc
h Blvd

CC

BB

BA

CC

N
 Little Cottonw

ood Rd

Fort Union Blvd

Bengal Blvd

af 104 (78)
5 (11)

acf

A B

5 (28)
1, 025 (1,271)
0 (6)

acf
11 (268)

5 (37)

af

cc

Segment LOS (AM/PM)
AM PMcPM AMcPM AM AM PMcc



Little Cottonwood Canyon EIS S-R299(281) 
May 2019 

18 
 

IMBALANCED LANES ALTERNATIVE 

Analysis of the traffic data and results of the five lane alternative suggest that while an additional 
southbound lane is needed to accommodate PM peak demand, a second northbound travel lane may not 
be necessary. By 2050 northbound travel demand near Bengal Blvd. is approximately 1,000 vehicles per 
hour, which a single through travel lane can accommodate (in the context of the study corridor).  

Accordingly, an analysis was conducted to evaluate traffic operations for an alternative that adds one 
conventional southbound travel lane between Bengal Blvd. and Wasatch Blvd / SR-210 (N. Little 
Cottonwood Rd.). As summarized in Table 8 and Figure 5, the imbalanced lane alternative provides 
acceptable traffic operations in terms of intersection delay and travel time.  

 

TABLE 8  FUTURE (2050) PEAK HOUR LOS – IMBALANCED LANES ALTERNATIVE 

ID Intersection Control Peak Hour Delay1 / LOS2 

1 SR-210/ 
Ft. Union Blvd. Signal 

AM 22 / C 

PM 36 / D 

2 SR-210/ 
Bengal Blvd. Signal 

AM 29 / C 

PM 24 / C 

3 SR-210/ 
3500 E Signal 

AM 9 / A 

PM 17 / B 

4 SR-210/ 
Kings Hill Dr.  

Side Street 
Stop 

AM 16 / C 

PM 26 / D 

5 SR-210/ Wasatch Blvd. Signal 

AM 25 / C 

PM 41 / D 

Travel Time Estimates (minutes : seconds) 

Northbound (SR-210/Wasatch Blvd. to Ft. Union Blvd.) AM 4m:05s | PM 4m:37s 

Southbound (Ft. Union Blvd. to SR-210/Wasatch Blvd.)  AM 3m:32s | PM 4m:21s 

Notes:  1The intersection control delay is reported in seconds per vehicle. 
 2Level of Service based on Highway Capacity Manual ver. 6 (Transportation Research Board, 2016). Overall delay is reported 
for signalized intersections, and worst approach for unsignalized intersections.  
Source:  Fehr & Peers, 2019 



Corridor Operations - Future (2050) Imbalanced Lanes Alternative
Figure 5

Not To Scale

65 (348)
33 (134)
22 (134)

11
4 (

13
4)

99
2 (

1,7
28

)
38

2 (
17

7)

87 (150)
223 (86)

174 (407) 169 (59)
1,308 (1,107)
196 (198)

87 (43)
27 (16)
5 (5)

13
6 (

45
5)

91
6 (

1,7
16

)
27

 (9
1)

491 (268)
33 (37)
16 (11) 5 (11)

1,063 (1,122)
5 (16)

22 (22)
5  (6)
16 (6)

44
 (4

4)
87

7 (
1,6

65
)

16
 (2

2)

60 (39)5 (11)
207 (205)

5 (22)
992 (1,088)
142 (250)

22
3 (

1,2
65

)
76

8 (
13

3)
327 (777)

730 (572)

98 (6)

Segment Level of Service

A-C

D

E

F

a

Turning Movement

xxx (xxx) AM (PM) Peak Hour Volume

Intersection
Level of ServiceXX

PMAM

Traffic Signal

210

Fort Union Blvd Big Cottonwood Cyn Rd

Bengal Blvd

Honeywood Cove Dr

3500 E

W
as

atc
h Blvd

Kings Hill Dr

Cobble Brook Ln

BB

BB

BB

BB

accf

ac
faccf

acf

accf

ac
faccf

acf

acf

ac
f

accf

acf

c

ccf

af

A-C

D

E

F

a

Turning Movement

xxx (xxx) AM (PM) Peak Hour Volume

Intersection
Level of ServiceXX

PMAM

Traffic Signal

210

3500 E

W
as

atc
h Blvd

DC

CC

BA

DC

N
 Little Cottonw

ood Rd

DC

Segment LOS (AM/PM)
AM PMcPM AMcPM AM AM PMcc

cc



Little Cottonwood Canyon EIS S-R299(281) 
May 2019 

20 
 

IMBALANCED LANES ALTERNATIVE WITH KINGS HILL DRIVE SIGNAL 
The addition of a traffic signal at Kings Hill Drive was evaluated for the imbalanced lanes alternative (two 
southbound through lanes, one northbound through lane), as shown in Table 9 and Figure 6. At the Kings 
Hill Drive intersection, overall delay increases slightly but is within acceptable LOS.   

TABLE 9  FUTURE (2050) PEAK HOUR LOS – IMBALANCED LANES ALTERNATIVE W/ KINGS HILL 
DRIVE SIGNAL 

ID Intersection Control Peak Hour Delay1 / LOS2 Impact of Kings Hill 
Drive Signal 

1 SR-210/ 
Ft. Union Blvd. Signal 

AM 22 / C Negligible 

PM 36 / D Negligible 

2 SR-210/ 
Bengal Blvd. Signal 

AM 26 / C Negligible 

PM 24 / C Negligible 

3 SR-210/ 
3500 E Signal 

AM 9 / A Negligible 

PM 19 / B Negligible 

4 SR-210/ 
Kings Hill Dr.  Signal 

AM 3 / A Increases delay for side 
street left turns 

PM 10 / B Overall delay slightly 
increases (7 sec/veh) 

5 SR-210/ Wasatch 
Blvd. Signal 

AM 25 / C Negligible 

PM 41 / D Negligible 

Travel Time Estimates (minutes : seconds)  

Northbound (SR-210/Wasatch Blvd. to Ft. Union Blvd.) AM 4m:04s | PM 4m:39s Negligible 

Southbound (Ft. Union Blvd. to SR-210/Wasatch Blvd.)  AM 3m:33s | PM 4m:30s Negligible 

Notes:  1The intersection control delay is reported in seconds per vehicle. 
 2Level of Service based on Highway Capacity Manual ver. 6 (Transportation Research Board, 2016). Overall delay is reported 
for signalized intersections, and worst approach for unsignalized intersections.  
Source:  Fehr & Peers, 2019 



Corridor Operations - Future (2050) Imbalanced Lanes Alternative w/ Kings Hill Drive Signal
Figure 6
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REVERSIBLE LANE ALTERNATIVE 

This alternative adds one additional travel lane in the peak direction between Bengal Blvd. and Wasatch 
Blvd / SR-210 /N. Little Cottonwood Rd. It is assumed this “flex lane” operation provides two southbound 
travel lanes in the PM peak, and two northbound travel lanes in the AM peak. The off-peak direction 
provides a single travel lane. This alternative was considered because directional traffic flows are roughly 
60% peak direction, 40% off-peak direction which indicates the potential to apply a reversible lane solution. 

Note that the Imbalanced Lane alternative is effectively the same as the Reversible Lane alternative for PM 
peak conditions, in which both alternatives provide two southbound lanes and one northbound lane.  

The Reversible Lane alternative generally results in acceptable traffic operations, however during the AM 
peak there is significant delay for the southbound movement at the south end of the study corridor which 
results in increased southbound travel times (8 minutes). Results of this scenario are detailed in Table 10 
and Figure 7. This deserves additional explanation because traffic operations are better in alternatives for 
No Action and Imbalanced Lanes, however the road geometry is similar for the AM condition.  

x Growth Assumptions: All alternative scenarios that increase capacity of SR-210 are assumed to 
attract 5-8% more traffic relative to No Action. As such, the Reversible Lane alternative was 
evaluated with higher traffic volumes than the No Action. A nuance to this assumption is that off-
peak direction travel demand grows commensurately, although no additional capacity is provided in 
the off-peak direction.  

 
The intersection of Wasatch Blvd / SR-210 /N. Little Cottonwood Rd. operates in the 2050 No Action 
scenario essentially at capacity, so even small increases to traffic volumes upset the delicate tipping 
point into congestion and queue spill back. Hence, the reason the Reversible Lane alternative 
performs worse in the AM peak relative to the No Action alternative.   
 

x Intersection Lane Geometry: In the Reversible Lane alternative, it is assumed the “flex lane” 
providing the second northbound lane is taken from the southbound through movement at SR-
210/Wasatch Blvd/N. Little Cottonwood Rd. The southbound travel demand towards N. Little 
Cottonwood Rd. conflicts with the northbound travel demand from Wasatch Blvd, exceeding the 
intersection capacity. Hence, the reason the Reversible Lane alternative performs worse in the AM 
peak relative to the Imbalanced Lane alternative.   
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TABLE 10  FUTURE (2050) PEAK HOUR LOS – REVERSIBLE LANE ALTERNATIVE 

ID Intersection Control Peak Hour Delay1 / LOS2 

1 SR-210/ 
Ft. Union Blvd. Signal 

AM 23 / C 

PM 36 / D 

2 SR-210/ 
Bengal Blvd. Signal 

AM 22 / C 

PM 24 / C 

3 SR-210/ 
3500 E Signal 

AM 36 / D 

PM 17 / B 

4 SR-210/ 
Kings Hill Dr.  

Side Street 
Stop 

AM 26 / D 

PM 26 / D 

5 SR-210/ Wasatch Blvd. Signal 

AM 117 / F 

PM 41 / D 

Travel Time Estimates (minutes : seconds) 

Northbound (SR-210/Wasatch Blvd. to Ft. Union Blvd.) AM 4m:09s | PM 4m:37s 

Southbound (Ft. Union Blvd. to SR-210/Wasatch Blvd.)  AM 8m:00s | PM 4m:21s 

Notes:  1The intersection control delay is reported in seconds per vehicle. 
 2Level of Service based on Highway Capacity Manual ver. 6 (Transportation Research Board, 2016). Overall delay is reported 
for signalized intersections, and worst approach for unsignalized intersections.  
Source:  Fehr & Peers, 2019 
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REVERSIBLE LANE ALTERNATIVE WITH KINGS HILL DRIVE SIGNAL 

The addition of a traffic signal at Kings Hill Drive does not significantly influence the operational results of 
the reversible lane alternative, as shown in Table 11 and Figure 8. There is still congestion at the south end 
of the corridor due to the loss of the southbound through lane serving demand headed to N. Little 
Cottonwood Road during the AM peak.  

TABLE 11  FUTURE (2050) PEAK HOUR LOS – REVERSIBLE LANE ALTERNATIVE W/ KINGS HILL 
DRIVE SIGNAL 

ID Intersection Control Peak Hour Delay1 / LOS2 Impact of Kings Hill 
Drive Signal 

1 SR-210/ 
Ft. Union Blvd. Signal 

AM 22 / C Negligible 

PM 36 / D Negligible 

2 SR-210/ 
Bengal Blvd. Signal 

AM 27 / C Negligible 

PM 24 / C Negligible 

3 SR-210/ 
3500 E Signal 

AM 50 / D Negligible 

PM 19 / B Negligible 

4 SR-210/ 
Kings Hill Dr.  Signal 

AM 19 / B Increases delay for side 
street left turns 

PM 10 / B Overall delay slightly 
increases (7 sec/veh) 

5 SR-210/ Wasatch 
Blvd. Signal 

AM 110 / F Negligible 

PM 41 / D Negligible 

Travel Time Estimates (minutes : seconds)  

Northbound (SR-210/Wasatch Blvd. to Ft. Union Blvd.) AM 4m:09s | PM 4m:39s Negligible 

Southbound (Ft. Union Blvd. to SR-210/Wasatch Blvd.)  AM 7m:42s | PM 4m:30s Negligible 

Notes:  1The intersection control delay is reported in seconds per vehicle. 
 2Level of Service based on Highway Capacity Manual ver. 6 (Transportation Research Board, 2016). Overall delay is reported 
for signalized intersections, and worst approach for unsignalized intersections.  
Source:  Fehr & Peers, 2019 



Corridor Operations - Future (2050) Reversible Lane Alternative w/ Kings Hill Drive Signal
Figure 8
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ROUNDABOUT INTERSECTIONS ALTERNATIVE 

Roundabout intersections along SR-210 were considered as an alternative roadway configuration in 
conjunction with widening to provide two northbound travel lanes and two southbound travel lanes. The 
analysis assumed roundabout intersections on SR-210 at Bengal Blvd, 3500 East, Kings Hill Drive, and SR-
210/Wasatch Blvd/N. Little Cottonwood Road. The intersection at SR-210/Wasatch Blvd/N. Little 
Cottonwood Road was assumed to include a southbound right turn bypass lane based on traffic volumes 
and engineering judgement.  

As shown in Table 12, the VISSIM simulation indicates failing intersection operations at SR-210/Wasatch 
Blvd/N. Little Cottonwood Road. Detailed operations summaries included in the Appendix show how the 
northbound approach from Wasatch Blvd. experiences severe delay (270 sec/veh) and only about a third of 
the actual travel demand can get through the intersection. The major bottleneck at entry into the system 
creates misleading results at the downstream intersections, which can adequately handle the artificially 
reduced vehicle arrival rate.   

During the PM peak most intersections operate with unacceptable LOS. Similar to the AM peak bottleneck 
at the south end of the corridor, Bengal Blvd. functions as bottleneck location during the PM peak, causing 
queue spill back that impacts operations at Ft Union. This analysis indicates that roundabouts are not an 
appropriate intersection control solution to serve 2050 travel demand on the SR-210 corridor.  
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TABLE 12  FUTURE (2050) PEAK HOUR LOS – ROUNDABOUTS ALTERNATIVE 

ID Intersection Control Peak Hour Delay1 / LOS2 

1 SR-210/ 
Ft. Union Blvd. Signal 

AM 17 / B 

PM 199 / F 

2 SR-210/ 
Bengal Blvd. Roundabout 

AM 79 / F 

PM 149 / F 

3 SR-210/ 
3500 E Roundabout 

AM 16 / C 

PM 80 / F 

4 SR-210/ 
Kings Hill Dr.  Roundabout 

AM 3 / A 

PM 6 / A 

5 SR-210/ Wasatch Blvd. Roundabout 

AM 59 / F 

PM 178 / F 

Travel Time Estimates (minutes : seconds) 

Northbound (SR-210/Wasatch Blvd. to Ft. Union Blvd.) AM 6m:25s | PM 4m:43s 

Southbound (Ft. Union Blvd. to SR-210/Wasatch Blvd.)  AM 4m:32s | PM 10m:21s 

Notes:  1The intersection control delay is reported in seconds per vehicle. 
 2Level of Service based on Highway Capacity Manual ver. 6 (Transportation Research Board, 2016). Overall delay is reported 
for signalized intersections, and worst approach for unsignalized intersections.  
Source:  Fehr & Peers, 2019 



Corridor Operations - Future (2050) Roundabouts Alternative
Figure 9
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APPENDIX – Detailed Traffic Operations Reports 

  



 
 

APPENDIX – Detailed Traffic Operations Reports 

Existing (2018) Peak Hour LOS 

  



Vissim Post‐Processor SR‐210
Average Results from 10 Runs Existing Weekday (Ski Season)
Volume and Delay by Movement AM Peak

Intersection 1 SR‐210/Ft Union Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 141 139 98.5% 14.5 2.3 B
Through 915 901 98.5% 7.6 2.9 A
Right Turn 122 115 94.0% 4.8 1.6 A

Subtotal 1,178 1,154 98.0% 8.2 2.4 A
Left Turn 258 255 98.8% 15.4 1.7 B
Through 674 681 101.0% 6.4 1.4 A
Right Turn 77 76 98.3% 4.0 1.4 A

Subtotal 1,009 1,011 100.2% 8.5 1.3 A
Left Turn 59 65 110.4% 36.8 6.8 D
Through 152 146 96.1% 41.1 4.2 D
Right Turn 118 118 99.8% 6.3 0.9 A

Subtotal 329 329 100.0% 27.3 3.3 C
Left Turn 13 12 94.9% 31.9 30.3 C
Through 21 22 106.3% 35.9 14.1 D
Right Turn 44 44 99.0% 5.3 0.5 A

Subtotal 78 78 100.3% 19.1 6.1 B
Total 2,594 2,573 99.2% 11.2 1.9 B

41.1
Intersection 4 SR‐210/Bengal Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 6 5 85.2% 17.1 15.9 B
Through 761 740 97.2% 10.7 3.4 B
Right Turn 5 5 91.1% 7.6 10.1 A

Subtotal 772 750 97.1% 10.7 3.5 B
Left Turn 13 11 82.1% 15.4 9.3 B
Through 654 659 100.7% 11.6 2.0 B
Right Turn 89 93 104.9% 3.4 1.5 A

Subtotal 756 763 100.9% 10.6 1.8 B
Left Turn 331 329 99.3% 32.7 4.3 C
Through 21 20 95.8% 31.5 15.0 C
Right Turn 10 12 116.7% 3.7 0.8 A

Subtotal 362 360 99.5% 31.6 4.5 C
Left Turn 5 5 95.6% 38.4 36.2 D
Through 20 22 112.2% 42.9 15.6 D
Right Turn 57 54 94.5% 5.4 0.8 A

Subtotal 82 81 98.9% 18.5 3.4 B
Total 1,972 1,954 99.1% 14.8 1.8 B

42.9

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB

WB
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Existing Weekday (Ski Season)
Volume and Delay by Movement AM Peak

Intersection 5 SR‐210/3500 E Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 119 117 98.5% 26.4 4.1 C
Through 712 695 97.6% 18.3 3.1 B
Right Turn 3 2 63.0% 3.3 7.3 A

Subtotal 834 814 97.6% 19.4 2.7 B
Left Turn 4 6 138.9% 13.0 12.1 B
Through 641 646 100.7% 16.5 3.9 B
Right Turn 24 24 101.4% 6.0 3.8 A

Subtotal 669 676 101.0% 16.1 3.8 B
Left Turn 45 42 93.8% 24.7 4.0 C
Through 4 4 91.7% 19.8 25.1 B
Right Turn 162 164 101.4% 8.4 1.1 A

Subtotal 211 210 99.6% 11.9 1.2 B
Left Turn 12 12 100.9% 21.4 13.8 C
Through 3 3 88.9% 20.9 23.3 C
Right Turn 15 13 88.1% 8.5 5.9 A

Subtotal 30 28 93.3% 15.3 5.5 B
Total 1,744 1,728 99.1% 17.2 1.3 B

26.4
Intersection 6 SR‐210/Wasatch Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 195 175 89.6% 10.9 2.1 B
Right Turn

Subtotal 195 175 89.6% 10.9 2.1 B
Left Turn
Through 606 607 100.2% 17.9 3.8 B
Right Turn 165 174 105.7% 4.9 1.3 A

Subtotal 771 782 101.4% 15.0 3.1 B
Left Turn 488 494 101.3% 26.8 3.2 C
Through
Right Turn 77 78 101.0% 12.2 3.4 B

Subtotal 565 572 101.2% 24.8 3.3 C
Left Turn
Through
Right Turn

Subtotal
Total 1,531 1,528 99.8% 18.4 2.3 B

26.8

SB

EB

WB

Served Volume (vph)

NB

SB

Served Volume (vph)

NB

EB

WB
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Existing Weekday (Ski Season)
Volume and Delay by Movement AM Peak

Intersection 7 Wasatch Blvd/Little Cottonwood Rd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 73 71 97.7% 11.6 2.9 B
Through 382 380 99.6% 12.1 1.2 B
Right Turn 180 179 99.5% 5.0 0.6 A

Subtotal 635 631 99.3% 10.0 0.8 B
Left Turn 8 8 105.6% 15.1 10.5 B
Through 29 32 110.7% 13.1 4.1 B
Right Turn 34 36 105.6% 5.2 1.6 A

Subtotal 71 76 107.7% 10.3 2.6 B
Left Turn 90 91 100.9% 20.6 5.5 C
Through 248 252 101.6% 19.5 3.6 B
Right Turn 82 79 96.5% 5.3 0.7 A

Subtotal 420 422 100.4% 17.0 2.5 B
Left Turn 44 47 107.8% 24.9 6.6 C
Through 73 66 90.6% 18.6 5.0 B
Right Turn 47 53 111.8% 11.5 4.1 B

Subtotal 164 166 101.3% 17.8 2.8 B
Total 1,290 1,295 100.4% 13.3 1.0 B

24.9
Intersection 14 Wasatch Blvd‐Little Cottonwood Rd/Kings Hill Dr Side‐street Stop

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 2 2 111.1% 1.9 2.9 A
Through 743 722 97.2% 8.8 1.7 A
Right Turn 4 4 108.3% 5.0 9.5 A

Subtotal 749 729 97.3% 8.8 1.7 A
Left Turn 25 26 103.6% 6.0 2.6 A
Through 789 796 100.9% 2.1 0.4 A
Right Turn 1 1 111.1% 0.8 1.7 A

Subtotal 815 823 101.0% 2.2 0.4 A
Left Turn 10 9 92.2% 14.7 7.0 B
Through
Right Turn 3 3 92.6% 5.4 6.2 A

Subtotal 13 12 92.3% 13.7 6.8 B
Left Turn 3 3 111.1% 7.3 5.8 A
Through
Right Turn 81 80 98.9% 7.7 1.3 A

Subtotal 84 83 99.3% 7.8 1.3 A
Total 1,661 1,648 99.2% 5.4 0.9 A

12.8

WB

Served Volume (vph)

NB
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WB

Served Volume (vph)
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Existing Weekday (Ski Season)
Volume and Delay by Movement PM Peak

Intersection 1 SR‐210/Ft Union Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 130 127 97.5% 37.5 9.3 D
Through 725 718 99.0% 9.7 1.6 A
Right Turn 40 41 102.5% 3.4 1.2 A

Subtotal 895 886 98.9% 13.3 2.1 B
Left Turn 121 123 101.5% 14.0 2.7 B
Through 1,194 1,198 100.3% 12.9 3.0 B
Right Turn 92 90 97.7% 4.6 0.9 A

Subtotal 1,407 1,411 100.3% 12.5 2.6 B
Left Turn 104 106 102.4% 45.2 5.4 D
Through 57 61 106.2% 35.1 5.4 D
Right Turn 281 276 98.1% 13.6 2.2 B

Subtotal 442 443 100.1% 24.7 2.8 C
Left Turn 90 89 99.4% 40.2 5.9 D
Through 90 90 99.8% 37.0 4.1 D
Right Turn 238 238 100.1% 6.8 1.2 A

Subtotal 418 417 99.9% 20.6 1.9 C
Total 3,162 3,156 99.8% 15.6 2.1 B

45.2
Intersection 4 SR‐210/Bengal Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 16 14 87.5% 98.1 102.6
Through 682 678 99.3% 14.7 2.5 B
Right Turn 6 6 100.0% 10.1 7.1 B

Subtotal 704 698 99.1% 16.8 3.6 B
Left Turn 53 55 102.9% 41.4 45.8 D
Through 1,131 1,129 99.9% 34.6 40.3 C
Right Turn 348 348 100.0% 10.8 14.6 B

Subtotal 1,532 1,532 100.0% 29.9 35.2 C
Left Turn 193 191 98.7% 49.6 6.3 D
Through 37 37 100.0% 43.5 7.8 D
Right Turn 7 7 106.3% 3.6 2.7 A

Subtotal 237 235 99.2% 47.3 5.2 D
Left Turn 3 3 114.8% 29.0 39.7 C
Through 13 12 94.0% 71.1 38.7 E
Right Turn 24 21 89.4% 4.9 0.9 A

Subtotal 40 37 92.8% 24.1 12.5 C
Total 2,513 2,502 99.5% 27.7 22.3 C

67.8

Served Volume (vph)
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Existing Weekday (Ski Season)
Volume and Delay by Movement PM Peak

Intersection 5 SR‐210/3500 E Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 195 200 102.5% 68.4 18.5 E
Through 665 662 99.5% 21.8 8.4 C
Right Turn 16 16 98.6% 10.5 7.5 B

Subtotal 876 877 100.1% 32.3 10.2 C
Left Turn 19 19 101.8% 103.8 32.5
Through 1,069 1,073 100.4% 87.9 37.3
Right Turn 53 56 106.5% 68.8 37.8 E

Subtotal 1,141 1,149 100.7% 87.2 37.2
Left Turn 24 23 94.9% 31.2 17.5 C
Through 7 6 92.1% 38.1 24.8 D
Right Turn 157 158 100.5% 16.0 4.8 B

Subtotal 188 187 99.5% 19.6 4.2 B
Left Turn 1 1 88.9% 9.3 18.6 A
Through 3 3 92.6% 10.0 21.2 A
Right Turn 15 13 89.6% 9.9 5.6 A

Subtotal 19 17 90.1% 14.3 10.7 B
Total 2,224 2,230 100.3% 59.0 22.0 E

55.0
Intersection 6 SR‐210/Wasatch Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 519 518 99.7% 14.1 2.2 B
Right Turn

Subtotal 519 518 99.7% 14.1 2.2 B
Left Turn
Through 99 95 96.1% 13.4 2.3 B
Right Turn 975 990 101.5% 8.1 0.5 A

Subtotal 1,074 1,085 101.0% 8.5 0.6 A
Left Turn 375 382 101.8% 26.6 1.6 C
Through
Right Turn 5 4 88.9% 3.0 2.3 A

Subtotal 380 386 101.6% 26.3 1.5 C
Left Turn
Through
Right Turn

Subtotal
Total 1,973 1,989 100.8% 13.5 0.7 B

26.5

SB

EB

WB

Served Volume (vph)
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Existing Weekday (Ski Season)
Volume and Delay by Movement PM Peak

Intersection 7 Wasatch Blvd/Little Cottonwood Rd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 49 48 97.1% 25.8 5.7 C
Through 209 213 101.7% 10.9 1.6 B
Right Turn 25 24 94.2% 3.7 0.8 A

Subtotal 283 284 100.2% 13.0 2.3 B
Left Turn 32 33 102.8% 20.2 8.7 C
Through 642 653 101.6% 20.4 2.2 C
Right Turn 327 330 101.0% 14.4 2.0 B

Subtotal 1,001 1,016 101.5% 18.5 1.9 B
Left Turn 170 169 99.7% 34.0 11.0 C
Through 62 66 107.0% 21.1 3.4 C
Right Turn 64 62 96.5% 8.9 1.6 A

Subtotal 296 298 100.5% 25.1 4.7 C
Left Turn 89 91 102.1% 24.5 3.3 C
Through 166 157 94.8% 22.9 1.8 C
Right Turn 14 13 95.2% 16.3 6.5 B

Subtotal 269 262 97.2% 23.1 1.7 C
Total 1,849 1,858 100.5% 19.4 1.3 B

32.6
Intersection 14 Wasatch Blvd‐Little Cottonwood Rd/Kings Hill Dr Side‐street Stop

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 1 1 111.1% 0.5 1.4 A
Through 820 825 100.7% 2.6 0.6 A
Right Turn 17 17 101.3% 1.7 1.1 A

Subtotal 838 844 100.7% 2.6 0.6 A
Left Turn 82 79 95.9% 6.3 1.6 A
Through 1,131 1,138 100.6% 3.4 0.7 A
Right Turn 14 14 103.2% 4.7 2.1 A

Subtotal 1,227 1,231 100.3% 3.5 0.7 A
Left Turn 7 6 87.3% 27.2 13.5 D
Through
Right Turn 6 6 96.3% 16.9 18.4 C

Subtotal 13 12 91.5% 24.2 9.7 C
Left Turn 8 7 83.3% 8.9 8.1 A
Through
Right Turn 49 49 99.8% 8.6 2.1 A

Subtotal 57 56 97.5% 9.0 2.4 A
Total 2,135 2,142 100.3% 3.5 0.6 A

14.5

WB

Served Volume (vph)
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APPENDIX – Detailed Traffic Operations Reports 

Future (2050) Peak Hour LOS  

No Action 

  



Vissim Post‐Processor SR‐210
Average Results from 10 Runs 2050 Weekday (Ski Season)
Volume and Delay by Movement AM Peak

Intersection 1 SR‐210/Ft Union Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 180 169 93.8% 24.4 6.2 C
Through 1,200 1,166 97.2% 15.9 3.7 B
Right Turn 155 142 91.8% 6.5 1.5 A

Subtotal 1,535 1,477 96.2% 15.8 3.3 B
Left Turn 350 344 98.3% 30.2 6.4 C
Through 910 919 101.0% 9.7 1.5 A
Right Turn 105 103 98.2% 3.6 0.8 A

Subtotal 1,365 1,366 100.1% 14.2 2.2 B
Left Turn 80 83 103.5% 47.3 5.2 D
Through 205 204 99.5% 48.9 3.7 D
Right Turn 160 157 98.3% 7.0 1.0 A

Subtotal 445 444 99.8% 34.4 2.8 C
Left Turn 20 21 105.0% 47.6 20.0 D
Through 30 31 102.2% 40.5 12.0 D
Right Turn 60 57 94.4% 5.2 0.8 A

Subtotal 110 108 98.5% 23.6 4.0 C
Total 3,455 3,396 98.3% 18.0 2.2 B

48.9
Intersection 4 SR‐210/Bengal Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 5 4 80.0% 30.2 36.6 C
Through 975 924 94.8% 24.5 4.8 C
Right Turn 5 5 100.0% 13.5 12.6 B

Subtotal 985 933 94.7% 24.5 4.8 C
Left Turn 25 23 92.4% 44.7 20.6 D
Through 840 848 101.0% 17.9 2.3 B
Right Turn 125 124 99.5% 3.1 1.0 A

Subtotal 990 996 100.6% 16.6 2.4 B
Left Turn 450 446 99.1% 45.6 4.5 D
Through 30 29 97.0% 34.2 5.3 C
Right Turn 15 18 120.0% 3.7 1.8 A

Subtotal 495 493 99.6% 43.0 4.1 D
Left Turn 5 6 111.1% 38.5 40.6 D
Through 25 26 105.3% 56.8 11.9 E
Right Turn 80 78 97.6% 6.2 1.6 A

Subtotal 110 110 100.0% 22.6 5.6 C
Total 2,580 2,532 98.1% 25.2 1.3 C

54.8

NB
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EB

WB

Served Volume (vph)
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs 2050 Weekday (Ski Season)
Volume and Delay by Movement AM Peak

Intersection 5 SR‐210/3500 E Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 130 122 94.1% 14.0 5.6 B
Through 910 864 94.9% 6.2 1.0 A
Right Turn 5 4 75.6% 2.4 2.7 A

Subtotal 1,045 990 94.7% 7.2 1.4 A
Left Turn 15 16 107.4% 13.1 4.0 B
Through 805 813 101.0% 11.0 2.5 B
Right Turn 40 43 107.2% 8.1 3.3 A

Subtotal 860 872 101.4% 10.9 2.4 B
Left Turn 55 53 96.2% 38.7 5.7 D
Through 5 5 97.8% 36.7 33.1 D
Right Turn 190 192 101.2% 13.6 3.5 B

Subtotal 250 250 100.0% 20.4 3.7 C
Left Turn 15 16 103.7% 38.8 6.7 D
Through 5 5 100.0% 25.9 21.1 C
Right Turn 20 18 88.9% 14.5 8.1 B

Subtotal 40 38 95.8% 28.0 5.3 C
Total 2,195 2,150 98.0% 10.8 1.6 B

38.8
Intersection 6 SR‐210/Wasatch Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 300 280 93.4% 20.8 2.9 C
Right Turn

Subtotal 300 280 93.4% 20.8 2.9 C
Left Turn
Through 705 712 101.0% 37.6 8.6 D
Right Turn 205 214 104.3% 16.5 5.7 B

Subtotal 910 926 101.7% 33.0 7.8 C
Left Turn 670 631 94.2% 84.8 6.3
Through
Right Turn 90 90 100.1% 60.8 9.4 E

Subtotal 760 721 94.9% 81.6 6.0
Left Turn
Through
Right Turn

Subtotal
Total 1,970 1,927 97.8% 49.1 3.0 D

84.3
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WB
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs 2050 Weekday (Ski Season)
Volume and Delay by Movement AM Peak

Intersection 7 Wasatch Blvd/Little Cottonwood Rd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 85 87 102.1% 14.3 2.9 B
Through 525 520 99.0% 16.5 2.8 B
Right Turn 240 241 100.3% 10.1 1.3 B

Subtotal 850 848 99.7% 14.5 2.2 B
Left Turn 10 9 91.1% 32.7 22.6 C
Through 40 45 113.6% 13.3 6.8 B
Right Turn 40 41 102.2% 4.4 1.3 A

Subtotal 90 95 106.0% 11.2 4.3 B
Left Turn 120 121 100.7% 47.3 5.9 D
Through 325 330 101.6% 45.0 4.1 D
Right Turn 95 94 99.4% 9.4 3.2 A

Subtotal 540 545 101.0% 40.0 4.2 D
Left Turn 50 54 108.9% 61.3 13.4 E
Through 85 78 92.3% 37.9 10.6 D
Right Turn 55 60 109.7% 26.3 7.6 C

Subtotal 190 193 101.7% 40.5 8.8 D
Total 1,670 1,682 100.7% 25.7 2.6 C

61.3
Intersection 14 Wasatch Blvd‐Little Cottonwood Rd/Kings Hill Dr Side‐street Stop

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 940 884 94.1% 2.2 0.2 A
Right Turn 5 4 82.2% 2.6 2.2 A

Subtotal 945 888 94.0% 2.2 0.2 A
Left Turn 30 30 100.0% 7.0 3.6 A
Through 980 994 101.4% 2.8 0.7 A
Right Turn

Subtotal 1,010 1,024 101.4% 2.9 0.8 A
Left Turn 10 8 80.0% 21.6 13.2 C
Through
Right Turn 5 4 80.0% 5.0 3.5 A

Subtotal 15 12 80.0% 14.1 4.4 B
Left Turn 5 6 117.8% 10.2 7.7 B
Through
Right Turn 95 94 98.7% 9.3 1.6 A

Subtotal 100 100 99.7% 9.6 1.4 A
Total 2,070 2,024 97.8% 3.0 0.3 A

13.8

WB

Served Volume (vph)
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050 (Ski Season)
Volume and Delay by Movement PM Peak

Intersection 1 SR‐210/Ft Union Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 185 169 91.6% 106.1 29.2
Through 1,035 1,029 99.4% 18.7 5.2 B
Right Turn 55 49 88.3% 4.4 1.5 A

Subtotal 1,275 1,247 97.8% 30.3 9.6 C
Left Turn 165 156 94.4% 274.3 83.7
Through 1,615 1,473 91.2% 330.6 83.3
Right Turn 125 114 91.5% 262.4 82.4

Subtotal 1,905 1,743 91.5% 321.0 82.6
Left Turn 140 140 100.3% 62.1 11.4 E
Through 80 81 100.7% 47.3 10.1 D
Right Turn 380 376 99.1% 30.8 9.8 C

Subtotal 600 597 99.6% 40.4 6.0 D
Left Turn 125 119 95.1% 50.5 5.9 D
Through 125 125 99.7% 44.6 6.8 D
Right Turn 325 329 101.2% 7.9 1.0 A

Subtotal 575 573 99.6% 25.3 2.4 C
Total 4,355 4,160 95.5% 152.9 33.5

93.3
Intersection 4 SR‐210/Bengal Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 15 13 85.9% 155.8 212.9
Through 1,010 998 98.9% 13.1 4.2 B
Right Turn 10 9 93.3% 8.0 8.4 A

Subtotal 1,035 1,021 98.6% 15.9 5.9 B
Left Turn 85 76 88.9% 196.6 28.8
Through 1,545 1,411 91.3% 167.8 14.4
Right Turn 425 388 91.3% 108.1 9.1

Subtotal 2,055 1,875 91.2% 156.9 14.7
Left Turn 250 251 100.3% 49.5 9.2 D
Through 35 32 90.5% 41.8 17.4 D
Right Turn 10 10 101.1% 20.0 30.3 B

Subtotal 295 293 99.2% 47.8 8.3 D
Left Turn 5 6 111.1% 52.2 34.0 D
Through 15 15 103.0% 54.6 13.3 D
Right Turn 40 37 93.1% 6.6 2.0 A

Subtotal 60 58 97.0% 27.8 7.1 C
Total 3,445 3,246 94.2% 99.5 6.4

187.2
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050 (Ski Season)
Volume and Delay by Movement PM Peak

Intersection 5 SR‐210/3500 E Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 225 224 99.6% 100.8 27.1
Through 980 970 99.0% 41.9 23.2 D
Right Turn 20 20 99.4% 25.3 16.6 C

Subtotal 1,225 1,214 99.1% 52.6 24.8 D
Left Turn 20 17 85.0% 89.1 24.9
Through 1,500 1,364 90.9% 66.6 5.4 E
Right Turn 40 41 102.5% 57.5 5.4 E

Subtotal 1,560 1,422 91.1% 66.5 5.2 E
Left Turn 35 32 90.8% 71.9 9.0 E
Through 10 11 113.3% 65.6 29.1 E
Right Turn 185 188 101.6% 29.3 10.7 C

Subtotal 230 231 100.4% 37.8 9.2 D
Left Turn 5 6 111.1% 79.5 20.4 E
Through 5 5 102.2% 68.9 39.7 E
Right Turn 20 18 91.1% 17.4 8.9 B

Subtotal 30 29 96.3% 44.2 10.6 D
Total 3,045 2,895 95.1% 58.2 12.6 E

76.9
Intersection 6 SR‐210/Wasatch Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 700 699 99.8% 47.0 15.8 D
Right Turn

Subtotal 700 699 99.8% 47.0 15.8 D
Left Turn
Through 120 114 94.7% 20.8 3.0 C
Right Turn 1,140 1,097 96.3% 11.4 2.3 B

Subtotal 1,260 1,211 96.1% 12.3 2.2 B
Left Turn 515 522 101.4% 23.9 2.6 C
Through
Right Turn 5 4 80.0% 4.2 3.9 A

Subtotal 520 526 101.2% 23.8 2.5 C
Left Turn
Through
Right Turn

Subtotal
Total 2,480 2,436 98.2% 25.1 5.2 C

42.9

SB

EB

WB

Served Volume (vph)

NB

SB

Served Volume (vph)

NB

EB

WB
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050 (Ski Season)
Volume and Delay by Movement PM Peak

Intersection 7 Wasatch Blvd/Little Cottonwood Rd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 55 52 94.1% 46.0 17.5 D
Through 245 246 100.6% 11.5 2.2 B
Right Turn 30 29 96.7% 4.9 2.5 A

Subtotal 330 327 99.2% 16.4 5.8 B
Left Turn 35 35 100.6% 18.5 6.1 B
Through 745 718 96.4% 31.1 16.8 C
Right Turn 380 364 95.7% 26.4 22.1 C

Subtotal 1,160 1,117 96.3% 29.2 18.2 C
Left Turn 195 197 100.9% 32.5 9.9 C
Through 70 73 104.4% 15.7 2.5 B
Right Turn 75 72 96.0% 9.9 2.2 A

Subtotal 340 342 100.6% 24.2 6.3 C
Left Turn 105 110 104.9% 16.1 3.8 B
Through 195 191 97.8% 16.9 1.9 B
Right Turn 15 15 103.0% 10.0 5.0 A

Subtotal 315 316 100.4% 16.5 2.1 B
Total 2,145 2,103 98.0% 24.5 10.9 C

46.0
Intersection 14 Wasatch Blvd‐Little Cottonwood Rd/Kings Hill Dr Side‐street Stop

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 5 5 97.8% 13.1 23.2 B
Through 1,145 1,144 99.9% 33.2 39.3 D
Right Turn 25 28 110.2% 29.6 36.3 D

Subtotal 1,175 1,176 100.1% 33.1 39.2 D
Left Turn 115 108 94.3% 21.8 12.0 C
Through 1,555 1,434 92.2% 5.4 2.6 A
Right Turn 20 17 83.9% 3.1 2.1 A

Subtotal 1,690 1,559 92.3% 6.5 2.9 A
Left Turn 10 10 101.1% 63.9 75.2
Through
Right Turn 10 10 97.8% 14.5 5.6 B

Subtotal 20 20 99.4% 41.4 45.3 E
Left Turn 10 9 93.3% 96.4 145.7
Through
Right Turn 70 67 95.4% 263.2 294.9

Subtotal 80 76 95.1% 262.3 294.1
Total 2,965 2,831 95.5% 23.0 19.5 C

40.7

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB
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APPENDIX – Detailed Traffic Operations Reports 

Future (2050) Peak Hour LOS  

Five Lane Alternative 

  



Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   5 Lane
Volume and Delay by Movement AM Peak

Intersection 1 SR‐210/Ft Union Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 196 185 94.3% 27.6 3.1 C
Through 1,308 1,282 98.0% 23.7 5.4 C
Right Turn 169 157 92.6% 8.8 1.8 A

Subtotal 1,673 1,623 97.0% 22.7 4.5 C
Left Turn 382 373 97.6% 33.1 4.0 C
Through 992 1,003 101.1% 11.4 3.0 B
Right Turn 114 111 97.2% 4.0 1.3 A

Subtotal 1,488 1,487 99.9% 16.4 3.0 B
Left Turn 87 92 105.5% 48.4 9.3 D
Through 223 219 98.3% 45.0 5.4 D
Right Turn 174 173 99.6% 8.1 1.0 A

Subtotal 484 484 100.1% 33.0 3.3 C
Left Turn 22 25 111.6% 59.2 14.5 E
Through 33 32 97.0% 42.9 11.7 D
Right Turn 65 62 95.9% 6.2 0.4 A

Subtotal 120 119 99.1% 27.1 6.2 C
Total 3,765 3,713 98.6% 21.8 3.0 C

59.2
Intersection 4 SR‐210/Bengal Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 5 5 95.6% 21.7 30.7 C
Through 1,063 1,021 96.0% 16.6 3.1 B
Right Turn 5 6 120.0% 6.3 6.1 A

Subtotal 1,073 1,031 96.1% 16.6 3.1 B
Left Turn 27 27 98.8% 24.4 8.4 C
Through 916 928 101.3% 9.7 2.8 A
Right Turn 136 136 100.3% 3.5 1.6 A

Subtotal 1,079 1,091 101.2% 9.3 2.7 A
Left Turn 491 486 99.0% 46.1 6.1 D
Through 33 33 100.3% 32.7 6.4 C
Right Turn 16 19 116.7% 4.0 1.6 A

Subtotal 540 538 99.6% 43.4 5.8 D
Left Turn 5 7 135.6% 36.1 35.2 D
Through 27 30 110.7% 63.6 9.0 E
Right Turn 87 82 94.3% 8.1 2.0 A

Subtotal 119 119 99.7% 25.3 6.9 C
Total 2,811 2,780 98.9% 19.9 2.7 B

51.0

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB

WB
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   5 Lane
Volume and Delay by Movement AM Peak

Intersection 5 SR‐210/3500 E Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 142 139 98.0% 10.7 1.4 B
Through 992 955 96.2% 4.3 0.6 A
Right Turn 5 4 88.9% 2.1 2.2 A

Subtotal 1,139 1,098 96.4% 5.1 0.8 A
Left Turn 16 17 109.0% 13.4 11.0 B
Through 877 887 101.1% 8.5 2.4 A
Right Turn 44 47 107.1% 5.3 3.3 A

Subtotal 937 951 101.5% 8.5 2.4 A
Left Turn 60 58 96.3% 30.0 5.5 C
Through 5 5 97.8% 20.2 19.0 C
Right Turn 207 209 101.1% 9.2 1.9 A

Subtotal 272 272 100.0% 14.4 1.8 B
Left Turn 16 17 109.0% 26.2 6.2 C
Through 5 5 104.4% 18.0 15.6 B
Right Turn 22 19 87.4% 8.5 2.9 A

Subtotal 43 42 97.4% 17.5 5.1 B
Total 2,391 2,363 98.8% 7.8 1.1 A

30.0
Intersection 6 SR‐210/Wasatch Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 327 289 88.5% 24.8 2.2 C
Right Turn

Subtotal 327 289 88.5% 24.8 2.2 C
Left Turn
Through 768 780 101.6% 33.5 6.4 C
Right Turn 223 234 104.8% 5.0 1.3 A

Subtotal 991 1,014 102.3% 26.7 5.3 C
Left Turn 730 731 100.1% 22.1 2.7 C
Through
Right Turn 98 102 104.1% 14.4 2.8 B

Subtotal 828 833 100.6% 21.1 2.6 C
Left Turn
Through
Right Turn

Subtotal
Total 2,146 2,136 99.5% 24.2 3.1 C

33.5

SB

EB

WB

Served Volume (vph)

NB

SB

Served Volume (vph)

NB

EB

WB
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   5 Lane
Volume and Delay by Movement AM Peak

Intersection 7 Wasatch Blvd/Little Cottonwood Rd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 93 93 99.9% 20.4 2.7 C
Through 572 570 99.6% 19.1 2.9 B
Right Turn 262 260 99.4% 14.1 2.5 B

Subtotal 927 923 99.6% 17.8 2.5 B
Left Turn 11 11 99.0% 34.7 24.9 C
Through 44 48 109.3% 13.7 5.3 B
Right Turn 44 45 103.0% 5.5 1.1 A

Subtotal 99 104 105.4% 13.2 5.6 B
Left Turn 131 129 98.1% 43.7 5.3 D
Through 354 358 101.2% 42.5 2.6 D
Right Turn 104 106 101.8% 9.1 1.8 A

Subtotal 589 593 100.6% 37.3 2.7 D
Left Turn 55 57 104.2% 57.9 11.5 E
Through 93 86 92.8% 35.7 7.6 D
Right Turn 60 62 103.5% 25.1 7.9 C

Subtotal 208 206 98.9% 39.5 4.0 D
Total 1,823 1,826 100.1% 26.4 1.6 C

57.9
Intersection 14 Wasatch Blvd‐Little Cottonwood Rd/Kings Hill Dr Side‐street Stop

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 1,025 982 95.8% 0.5 0.1 A
Right Turn 5 5 100.0% 1.4 1.7 A

Subtotal 1,030 987 95.8% 0.5 0.1 A
Left Turn 33 33 99.7% 4.5 2.0 A
Through 1,068 1,082 101.3% 1.1 0.2 A
Right Turn

Subtotal 1,101 1,115 101.2% 1.2 0.2 A
Left Turn 11 11 100.0% 13.3 6.3 B
Through
Right Turn 5 5 100.0% 2.9 4.4 A

Subtotal 16 16 100.0% 12.0 5.4 B
Left Turn 5 7 131.1% 10.7 4.1 B
Through
Right Turn 104 101 96.9% 6.6 0.6 A

Subtotal 109 107 98.5% 6.9 0.7 A
Total 2,256 2,225 98.6% 1.3 0.1 A

11.2

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   5 Lane
Volume and Delay by Movement PM Peak

Intersection 1 SR‐210/Ft Union Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 198 191 96.6% 69.0 11.7 E
Through 1,107 1,101 99.5% 12.6 2.9 B
Right Turn 59 52 88.1% 4.0 0.7 A

Subtotal 1,364 1,344 98.6% 20.0 1.7 B
Left Turn 177 173 97.9% 25.8 2.2 C
Through 1,728 1,736 100.5% 35.5 6.3 D
Right Turn 134 135 100.5% 16.0 5.8 B

Subtotal 2,039 2,044 100.2% 33.5 5.8 C
Left Turn 150 150 100.1% 118.5 49.3
Through 86 89 103.0% 51.1 16.9 D
Right Turn 407 401 98.5% 39.4 20.0 D

Subtotal 643 640 99.5% 58.5 16.8 E
Left Turn 134 127 94.9% 62.4 14.1 E
Through 134 134 100.0% 39.2 6.9 D
Right Turn 348 353 101.5% 15.2 2.7 B

Subtotal 616 615 99.8% 30.0 6.1 C
Total 4,662 4,642 99.6% 32.6 3.5 C

118.5
Intersection 4 SR‐210/Bengal Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 16 14 89.6% 42.7 18.5 D
Through 1,122 1,109 98.9% 11.1 1.4 B
Right Turn 11 11 101.0% 4.0 2.0 A

Subtotal 1,149 1,135 98.8% 11.5 1.5 B
Left Turn 91 89 97.8% 23.3 5.0 C
Through 1,716 1,716 100.0% 13.9 3.9 B
Right Turn 455 457 100.4% 11.3 3.6 B

Subtotal 2,262 2,262 100.0% 13.7 3.8 B
Left Turn 268 268 100.0% 49.9 5.7 D
Through 37 33 90.1% 39.3 10.6 D
Right Turn 11 11 99.0% 13.7 10.3 B

Subtotal 316 312 98.8% 47.7 5.0 D
Left Turn 5 5 104.4% 58.0 33.6 E
Through 16 16 102.8% 63.2 18.4 E
Right Turn 43 40 93.0% 7.2 1.9 A

Subtotal 64 62 96.4% 26.9 6.5 C
Total 3,791 3,771 99.5% 16.4 2.7 B

63.2

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB

WB
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   5 Lane
Volume and Delay by Movement PM Peak

Intersection 5 SR‐210/3500 E Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 250 254 101.5% 24.7 4.5 C
Through 1,088 1,080 99.2% 3.1 0.8 A
Right Turn 22 21 96.0% 1.6 1.0 A

Subtotal 1,360 1,355 99.6% 7.3 1.5 A
Left Turn 22 20 90.9% 29.6 22.2 C
Through 1,665 1,664 99.9% 12.8 4.4 B
Right Turn 44 49 110.6% 7.3 3.3 A

Subtotal 1,731 1,732 100.1% 12.9 4.5 B
Left Turn 39 36 92.3% 48.4 16.2 D
Through 11 12 107.1% 40.5 13.4 D
Right Turn 205 206 100.4% 15.7 3.1 B

Subtotal 255 254 99.4% 21.3 4.2 C
Left Turn 6 6 103.7% 51.0 15.4 D
Through 6 6 94.4% 40.2 17.2 D
Right Turn 22 20 91.4% 15.3 19.8 B

Subtotal 34 32 94.1% 28.0 14.4 C
Total 3,380 3,373 99.8% 11.4 2.8 B

48.2
Intersection 6 SR‐210/Wasatch Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 777 773 99.5% 26.3 5.3 C
Right Turn

Subtotal 777 773 99.5% 26.3 5.3 C
Left Turn
Through 133 141 106.0% 26.9 4.0 C
Right Turn 1,265 1,318 104.2% 36.6 15.3 D

Subtotal 1,398 1,459 104.4% 35.8 14.2 D
Left Turn 572 576 100.8% 51.6 12.6 D
Through
Right Turn 6 4 74.1% 15.9 19.5 B

Subtotal 578 581 100.5% 51.3 12.6 D
Left Turn
Through
Right Turn

Subtotal
Total 2,753 2,813 102.2% 36.4 7.5 D

45.6

SB

EB

WB

Served Volume (vph)

NB

SB

Served Volume (vph)

NB

EB

WB

       Fehr & Peers 5/20/2019



Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   5 Lane
Volume and Delay by Movement PM Peak

Intersection 7 Wasatch Blvd/Little Cottonwood Rd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 61 59 96.2% 81.3 33.1
Through 272 273 100.4% 11.3 2.2 B
Right Turn 33 33 99.3% 3.4 0.9 A

Subtotal 366 365 99.6% 21.3 5.6 C
Left Turn 39 40 102.0% 42.7 33.7 D
Through 827 864 104.4% 65.8 21.6 E
Right Turn 422 445 105.4% 91.9 45.7

Subtotal 1,288 1,348 104.7% 73.1 28.4 E
Left Turn 216 214 99.0% 53.1 8.3 D
Through 78 83 106.4% 37.6 24.9 D
Right Turn 83 81 98.0% 14.4 2.6 B

Subtotal 377 378 100.3% 40.5 9.5 D
Left Turn 117 125 106.6% 28.1 4.1 C
Through 216 215 99.5% 29.1 4.7 C
Right Turn 17 16 96.1% 23.1 17.2 C

Subtotal 350 356 101.7% 28.3 3.2 C
Total 2,381 2,447 102.8% 54.3 15.6 D

61.6
Intersection 14 Wasatch Blvd‐Little Cottonwood Rd/Kings Hill Dr Side‐street Stop

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 6 4 74.1% 10.3 10.8 B
Through 1,271 1,267 99.7% 0.6 0.1 A
Right Turn 28 28 101.6% 1.3 0.9 A

Subtotal 1,305 1,300 99.6% 0.7 0.1 A
Left Turn 128 129 100.7% 8.2 2.0 A
Through 1,726 1,729 100.2% 1.7 0.3 A
Right Turn 22 20 89.4% 2.0 0.9 A

Subtotal 1,876 1,877 100.1% 2.2 0.3 A
Left Turn 11 11 97.0% 27.5 15.7 D
Through
Right Turn 11 9 84.8% 10.6 6.3 B

Subtotal 22 20 90.9% 17.0 5.9 C
Left Turn 11 11 102.0% 19.3 11.6 C
Through
Right Turn 78 76 97.3% 7.1 0.8 A

Subtotal 89 87 97.9% 8.6 2.0 A
Total 3,292 3,284 99.8% 1.8 0.2 A

14.7

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB
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APPENDIX – Detailed Traffic Operations Reports 

Future (2050) Peak Hour LOS 

Five Lane Alternative 

With Traffic Signal at Kings Hill Drive  

  



Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   5 Lane   KHD Signal
Volume and Delay by Movement AM Peak

Intersection 1 SR‐210/Ft Union Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 196 184 94.0% 27.3 2.8 C
Through 1,308 1,284 98.2% 22.4 3.9 C
Right Turn 169 156 92.6% 8.4 1.2 A

Subtotal 1,673 1,625 97.1% 21.5 3.2 C
Left Turn 382 373 97.7% 32.2 4.5 C
Through 992 1,003 101.1% 11.2 2.2 B
Right Turn 114 111 97.0% 3.8 1.3 A

Subtotal 1,488 1,487 99.9% 16.0 2.4 B
Left Turn 87 92 105.5% 48.7 7.7 D
Through 223 219 98.4% 45.0 5.4 D
Right Turn 174 173 99.6% 8.3 1.1 A

Subtotal 484 484 100.1% 33.1 3.2 C
Left Turn 22 25 111.6% 59.3 14.3 E
Through 33 32 97.0% 42.9 11.7 D
Right Turn 65 62 95.9% 6.2 0.4 A

Subtotal 120 119 99.1% 27.2 6.2 C
Total 3,765 3,715 98.7% 21.1 2.4 C

59.3
Intersection 4 SR‐210/Bengal Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 5 5 97.8% 33.0 34.8 C
Through 1,063 1,024 96.3% 16.6 2.3 B
Right Turn 5 6 122.2% 3.7 3.4 A

Subtotal 1,073 1,035 96.4% 16.6 2.3 B
Left Turn 27 27 98.8% 21.8 13.0 C
Through 916 928 101.4% 10.3 1.6 B
Right Turn 136 136 100.2% 3.1 0.3 A

Subtotal 1,079 1,091 101.2% 9.7 1.5 A
Left Turn 491 486 99.0% 45.0 4.0 D
Through 33 33 100.3% 27.1 8.5 C
Right Turn 16 19 116.7% 3.8 2.4 A

Subtotal 540 538 99.6% 42.9 4.0 D
Left Turn 5 7 135.6% 65.8 22.4 E
Through 27 30 110.7% 60.8 15.7 E
Right Turn 87 82 94.3% 6.6 1.5 A

Subtotal 119 119 99.7% 27.0 4.0 C
Total 2,811 2,783 99.0% 19.9 2.0 B

51.0

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   5 Lane   KHD Signal
Volume and Delay by Movement AM Peak

Intersection 5 SR‐210/3500 E Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 142 140 98.4% 12.3 2.7 B
Through 992 957 96.4% 4.5 0.7 A
Right Turn 5 4 86.7% 1.7 1.2 A

Subtotal 1,139 1,101 96.6% 5.5 0.9 A
Left Turn 16 18 110.4% 12.5 9.2 B
Through 877 888 101.2% 9.4 3.9 A
Right Turn 44 47 107.1% 5.2 2.6 A

Subtotal 937 952 101.6% 9.4 4.0 A
Left Turn 60 58 96.9% 27.3 5.2 C
Through 5 5 97.8% 25.7 20.9 C
Right Turn 207 209 101.1% 9.3 1.0 A

Subtotal 272 272 100.1% 13.9 2.1 B
Left Turn 16 17 109.0% 21.6 13.9 C
Through 5 5 104.4% 25.7 20.0 C
Right Turn 22 19 87.4% 8.7 3.5 A

Subtotal 43 42 97.4% 16.2 6.8 B
Total 2,391 2,367 99.0% 8.2 1.8 A

27.3
Intersection 6 SR‐210/Wasatch Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 327 293 89.5% 24.5 2.8 C
Right Turn

Subtotal 327 293 89.5% 24.5 2.8 C
Left Turn
Through 768 781 101.7% 36.4 9.5 D
Right Turn 223 234 104.8% 5.1 2.8 A

Subtotal 991 1,015 102.4% 29.0 7.9 C
Left Turn 730 731 100.1% 23.7 3.1 C
Through
Right Turn 98 102 104.1% 15.4 3.1 B

Subtotal 828 833 100.6% 22.7 3.0 C
Left Turn
Through
Right Turn

Subtotal
Total 2,146 2,140 99.7% 26.0 4.7 C

36.4

EB

WB

Served Volume (vph)

NB

SB

Served Volume (vph)

NB

SB

EB

WB
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   5 Lane   KHD Signal
Volume and Delay by Movement AM Peak

Intersection 7 Wasatch Blvd/Little Cottonwood Rd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 93 93 99.9% 20.4 3.0 C
Through 572 570 99.7% 19.6 3.1 B
Right Turn 262 260 99.3% 14.2 2.8 B

Subtotal 927 923 99.6% 18.1 2.7 B
Left Turn 11 11 99.0% 34.5 23.8 C
Through 44 48 109.3% 12.8 7.4 B
Right Turn 44 45 102.8% 5.1 1.2 A

Subtotal 99 104 105.3% 12.2 5.7 B
Left Turn 131 129 98.1% 44.5 5.0 D
Through 354 358 101.3% 42.0 3.8 D
Right Turn 104 106 101.8% 8.9 2.2 A

Subtotal 589 593 100.7% 37.2 3.5 D
Left Turn 55 57 103.0% 59.0 15.9 E
Through 93 86 92.2% 36.7 2.9 D
Right Turn 60 62 103.0% 26.3 4.8 C

Subtotal 208 204 98.2% 39.9 5.8 D
Total 1,823 1,824 100.1% 26.5 1.8 C

59.0
Intersection 14 Wasatch Blvd‐Little Cottonwood Rd/Kings Hill Dr Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 1,025 985 96.1% 8.0 1.0 A
Right Turn 5 5 102.2% 2.0 2.3 A

Subtotal 1,030 990 96.2% 8.0 1.0 A
Left Turn 33 33 99.7% 44.7 11.0 D
Through 1,068 1,082 101.3% 3.4 0.6 A
Right Turn

Subtotal 1,101 1,115 101.3% 4.7 0.8 A
Left Turn 11 11 100.0% 63.9 17.0 E
Through
Right Turn 5 5 100.0% 4.1 4.2 A

Subtotal 16 16 100.0% 46.2 18.1 D
Left Turn 5 7 133.3% 35.4 29.0 D
Through
Right Turn 104 101 97.1% 7.2 0.9 A

Subtotal 109 108 98.8% 9.4 2.5 A
Total 2,256 2,229 98.8% 6.7 0.8 A

51.1

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   5 Lane   KHD Signal
Volume and Delay by Movement PM Peak

Intersection 1 SR‐210/Ft Union Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 198 192 97.1% 75.0 11.8 E
Through 1,107 1,103 99.6% 10.1 3.5 B
Right Turn 59 52 88.7% 3.3 1.5 A

Subtotal 1,364 1,347 98.8% 18.7 3.4 B
Left Turn 177 173 97.6% 32.7 7.9 C
Through 1,728 1,733 100.3% 37.6 5.5 D
Right Turn 134 135 100.4% 17.0 4.9 B

Subtotal 2,039 2,040 100.1% 36.0 5.1 D
Left Turn 150 151 100.4% 120.3 51.6
Through 86 89 103.0% 45.2 8.9 D
Right Turn 407 401 98.6% 35.4 10.8 D

Subtotal 643 640 99.6% 55.6 11.7 E
Left Turn 134 127 94.9% 63.5 16.1 E
Through 134 134 100.0% 39.7 7.5 D
Right Turn 348 353 101.5% 15.4 2.7 B

Subtotal 616 614 99.7% 30.4 6.7 C
Total 4,662 4,642 99.6% 33.1 1.5 C

120.3
Intersection 4 SR‐210/Bengal Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 16 14 88.9% 46.2 19.6 D
Through 1,122 1,110 98.9% 21.0 3.1 C
Right Turn 11 11 101.0% 14.6 11.8 B

Subtotal 1,149 1,135 98.8% 21.3 2.9 C
Left Turn 91 89 97.7% 23.7 3.9 C
Through 1,716 1,714 99.9% 13.1 4.0 B
Right Turn 455 457 100.4% 10.8 3.4 B

Subtotal 2,262 2,259 99.9% 13.1 3.9 B
Left Turn 268 268 100.0% 49.9 5.7 D
Through 37 33 90.1% 39.3 10.6 D
Right Turn 11 11 100.0% 10.2 5.3 B

Subtotal 316 312 98.8% 47.6 5.0 D
Left Turn 5 5 104.4% 58.0 33.6 E
Through 16 16 102.8% 63.2 18.4 E
Right Turn 43 40 93.0% 9.3 3.6 A

Subtotal 64 62 96.4% 28.4 6.6 C
Total 3,791 3,769 99.4% 18.7 3.1 B

63.2

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB

WB
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   5 Lane   KHD Signal
Volume and Delay by Movement PM Peak

Intersection 5 SR‐210/3500 E Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 250 253 101.3% 29.8 6.3 C
Through 1,088 1,078 99.1% 3.8 1.4 A
Right Turn 22 21 96.5% 3.1 1.6 A

Subtotal 1,360 1,352 99.4% 8.9 2.6 A
Left Turn 22 20 90.9% 35.0 17.7 D
Through 1,665 1,665 100.0% 11.1 5.7 B
Right Turn 44 48 110.1% 6.9 4.9 A

Subtotal 1,731 1,734 100.2% 11.2 5.7 B
Left Turn 39 36 92.3% 45.9 18.5 D
Through 11 12 107.1% 44.4 17.2 D
Right Turn 205 206 100.5% 15.3 2.8 B

Subtotal 255 254 99.6% 20.7 3.8 C
Left Turn 6 6 101.9% 50.6 26.5 D
Through 6 6 94.4% 51.0 17.7 D
Right Turn 22 20 91.4% 13.7 15.9 B

Subtotal 34 32 93.8% 29.8 11.8 C
Total 3,380 3,372 99.8% 11.2 3.0 B

50.5
Intersection 6 SR‐210/Wasatch Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 777 775 99.7% 24.4 3.7 C
Right Turn

Subtotal 777 775 99.7% 24.4 3.7 C
Left Turn
Through 133 141 105.8% 24.7 5.8 C
Right Turn 1,265 1,316 104.0% 33.4 13.9 C

Subtotal 1,398 1,457 104.2% 32.7 13.1 C
Left Turn 572 576 100.7% 53.2 11.2 D
Through
Right Turn 6 4 74.1% 14.3 13.8 B

Subtotal 578 580 100.4% 52.9 11.1 D
Left Turn
Through
Right Turn

Subtotal
Total 2,753 2,812 102.1% 34.5 5.9 C

48.8

SB

EB

WB

Served Volume (vph)

NB

SB

Served Volume (vph)

NB

EB

WB
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   5 Lane   KHD Signal
Volume and Delay by Movement PM Peak

Intersection 7 Wasatch Blvd/Little Cottonwood Rd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 61 59 96.4% 72.9 22.2 E
Through 272 273 100.5% 12.4 2.5 B
Right Turn 33 33 99.3% 4.3 4.3 A

Subtotal 366 365 99.7% 20.9 5.0 C
Left Turn 39 40 102.0% 46.8 29.5 D
Through 827 865 104.6% 75.2 25.0 E
Right Turn 422 445 105.6% 122.4 68.0

Subtotal 1,288 1,350 104.8% 88.9 37.2
Left Turn 216 212 98.4% 52.0 9.6 D
Through 78 81 104.3% 30.8 8.6 C
Right Turn 83 81 97.9% 16.0 4.1 B

Subtotal 377 375 99.5% 39.0 7.2 D
Left Turn 117 125 106.5% 28.3 4.8 C
Through 216 215 99.4% 28.2 3.1 C
Right Turn 17 16 96.1% 25.0 13.6 C

Subtotal 350 356 101.6% 28.1 2.8 C
Total 2,381 2,446 102.7% 62.7 21.1 E

74.1
Intersection 14 Wasatch Blvd‐Little Cottonwood Rd/Kings Hill Dr Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 6 5 75.9% 61.3 32.0 E
Through 1,271 1,266 99.6% 16.5 2.1 B
Right Turn 28 29 102.0% 3.6 1.5 A

Subtotal 1,305 1,299 99.5% 16.5 2.0 B
Left Turn 128 129 100.7% 33.0 3.5 C
Through 1,726 1,727 100.1% 3.5 1.2 A
Right Turn 22 20 89.4% 2.7 1.8 A

Subtotal 1,876 1,876 100.0% 5.7 1.2 A
Left Turn 11 11 96.0% 66.2 21.5 E
Through
Right Turn 11 9 84.8% 15.4 17.3 B

Subtotal 22 20 90.4% 40.8 19.4 D
Left Turn 11 11 102.0% 61.5 25.3 E
Through
Right Turn 78 76 97.9% 8.3 0.5 A

Subtotal 89 88 98.4% 15.2 4.7 B
Total 3,292 3,282 99.7% 10.5 1.0 B

53.5

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB
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APPENDIX – Detailed Traffic Operations Reports 

Future (2050) Peak Hour LOS 

Imbalanced Lanes Alternative 

  



Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Imbalance
Volume and Delay by Movement AM Peak

Intersection 1 SR‐210/Ft Union Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 196 185 94.3% 25.7 2.7 C
Through 1,308 1,285 98.2% 22.9 3.9 C
Right Turn 169 156 92.4% 9.0 2.8 A

Subtotal 1,673 1,626 97.2% 21.8 3.4 C
Left Turn 382 374 97.9% 33.4 4.3 C
Through 992 1,003 101.1% 11.7 2.6 B
Right Turn 114 111 97.1% 3.7 1.2 A

Subtotal 1,488 1,488 100.0% 16.7 2.4 B
Left Turn 87 92 105.5% 49.3 8.7 D
Through 223 219 98.3% 45.3 5.4 D
Right Turn 174 173 99.6% 8.3 1.5 A

Subtotal 484 484 100.0% 33.4 3.3 C
Left Turn 22 25 111.6% 58.8 14.1 E
Through 33 32 97.0% 43.9 11.4 D
Right Turn 65 62 95.9% 4.7 1.1 A

Subtotal 120 119 99.1% 26.6 6.0 C
Total 3,765 3,717 98.7% 21.5 2.2 C

58.8
Intersection 4 SR‐210/Bengal Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 5 5 95.6% 20.7 29.6 C
Through 1,063 1,025 96.4% 36.7 13.1 D
Right Turn 5 6 117.8% 27.8 20.0 C

Subtotal 1,073 1,036 96.5% 36.7 13.0 D
Left Turn 27 26 97.5% 100.4 90.3
Through 916 928 101.3% 10.3 3.3 B
Right Turn 136 136 100.3% 3.7 1.8 A

Subtotal 1,079 1,091 101.1% 12.3 6.5 B
Left Turn 491 486 99.0% 46.1 6.1 D
Through 33 33 100.3% 32.7 6.4 C
Right Turn 16 19 116.7% 4.1 1.8 A

Subtotal 540 538 99.6% 43.4 5.8 D
Left Turn 5 7 135.6% 36.1 35.2 D
Through 27 30 110.7% 63.6 9.0 E
Right Turn 87 82 94.3% 6.2 1.2 A

Subtotal 119 119 99.7% 24.1 6.9 C
Total 2,811 2,784 99.0% 28.6 6.9 C

60.7

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Imbalance
Volume and Delay by Movement AM Peak

Intersection 5 SR‐210/3500 E Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 142 139 98.1% 11.0 2.5 B
Through 992 957 96.5% 6.8 0.9 A
Right Turn 5 4 86.7% 2.3 2.0 A

Subtotal 1,139 1,101 96.7% 7.3 1.0 A
Left Turn 16 18 109.7% 11.9 6.9 B
Through 877 888 101.3% 8.6 3.4 A
Right Turn 44 47 107.1% 4.8 2.4 A

Subtotal 937 953 101.7% 8.5 3.3 A
Left Turn 60 58 96.3% 32.5 4.4 C
Through 5 5 95.6% 24.2 18.9 C
Right Turn 207 209 101.2% 9.7 1.9 A

Subtotal 272 272 100.0% 15.2 2.0 B
Left Turn 16 17 109.0% 25.9 9.6 C
Through 5 5 106.7% 22.1 17.4 C
Right Turn 22 19 87.4% 12.6 4.3 B

Subtotal 43 42 97.7% 20.6 4.5 C
Total 2,391 2,368 99.0% 9.0 1.8 A

32.5
Intersection 6 SR‐210/Wasatch Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 327 290 88.7% 24.5 2.4 C
Right Turn

Subtotal 327 290 88.7% 24.5 2.4 C
Left Turn
Through 768 780 101.6% 34.3 6.3 C
Right Turn 223 234 104.8% 5.0 1.6 A

Subtotal 991 1,014 102.3% 27.4 5.5 C
Left Turn 730 731 100.1% 22.0 2.6 C
Through
Right Turn 98 102 104.2% 13.9 3.1 B

Subtotal 828 833 100.6% 21.1 2.5 C
Left Turn
Through
Right Turn

Subtotal
Total 2,146 2,136 99.6% 24.5 3.3 C

34.3

EB

WB

Served Volume (vph)

NB

SB

Served Volume (vph)

NB

SB

EB

WB
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Imbalance
Volume and Delay by Movement AM Peak

Intersection 7 Wasatch Blvd/Little Cottonwood Rd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 93 93 99.9% 19.5 2.8 B
Through 572 570 99.6% 19.0 2.9 B
Right Turn 262 260 99.3% 14.1 2.6 B

Subtotal 927 923 99.6% 17.7 2.6 B
Left Turn 11 11 99.0% 36.2 21.8 D
Through 44 48 109.1% 11.8 6.1 B
Right Turn 44 45 102.5% 4.8 1.5 A

Subtotal 99 104 105.1% 11.7 4.7 B
Left Turn 131 129 98.6% 44.9 5.4 D
Through 354 358 101.2% 42.7 3.7 D
Right Turn 104 106 101.8% 9.1 2.1 A

Subtotal 589 593 100.8% 37.8 3.5 D
Left Turn 55 57 103.8% 58.9 15.3 E
Through 93 86 93.0% 36.8 7.7 D
Right Turn 60 62 103.1% 22.7 6.5 C

Subtotal 208 205 98.8% 38.5 5.6 D
Total 1,823 1,826 100.2% 26.3 1.8 C

58.9
Intersection 14 Wasatch Blvd‐Little Cottonwood Rd/Kings Hill Dr Side‐street Stop

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 1,025 987 96.2% 2.1 0.1 A
Right Turn 5 5 100.0% 1.9 1.4 A

Subtotal 1,030 992 96.3% 2.1 0.1 A
Left Turn 33 33 99.7% 6.5 1.9 A
Through 1,068 1,082 101.3% 1.1 0.2 A
Right Turn

Subtotal 1,101 1,115 101.2% 1.3 0.2 A
Left Turn 11 11 100.0% 23.3 11.3 C
Through
Right Turn 5 5 100.0% 6.4 2.6 A

Subtotal 16 16 100.0% 15.9 6.7 C
Left Turn 5 7 131.1% 10.5 7.4 B
Through
Right Turn 104 101 96.8% 10.1 1.9 B

Subtotal 109 107 98.4% 10.2 1.9 B
Total 2,256 2,229 98.8% 2.1 0.1 A

23.3

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Imbalance
Volume and Delay by Movement PM Peak

Intersection 1 SR‐210/Ft Union Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 198 183 92.4% 155.1 47.6
Through 1,107 1,109 100.2% 30.8 12.2 C
Right Turn 59 53 89.1% 6.3 3.5 A

Subtotal 1,364 1,345 98.6% 44.3 14.1 D
Left Turn 177 173 97.9% 39.0 7.5 D
Through 1,728 1,733 100.3% 26.2 2.4 C
Right Turn 134 135 100.5% 11.4 2.5 B

Subtotal 2,039 2,041 100.1% 26.4 2.0 C
Left Turn 150 149 99.2% 117.2 55.1
Through 86 89 103.1% 51.7 12.5 D
Right Turn 407 401 98.5% 40.8 13.5 D

Subtotal 643 638 99.3% 59.1 14.9 E
Left Turn 134 128 95.2% 62.4 13.5 E
Through 134 134 100.1% 40.1 3.6 D
Right Turn 348 353 101.4% 9.9 1.0 A

Subtotal 616 614 99.7% 27.3 4.2 C
Total 4,662 4,639 99.5% 35.5 4.8 D

155.1
Intersection 4 SR‐210/Bengal Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 16 14 88.2% 52.3 23.1 D
Through 1,122 1,116 99.5% 18.7 4.6 B
Right Turn 11 11 100.0% 12.9 11.8 B

Subtotal 1,149 1,142 99.4% 19.1 4.4 B
Left Turn 91 89 98.3% 46.8 15.0 D
Through 1,716 1,716 100.0% 22.6 3.4 C
Right Turn 455 457 100.5% 17.7 3.1 B

Subtotal 2,262 2,263 100.0% 22.6 3.5 C
Left Turn 268 268 100.1% 50.1 4.9 D
Through 37 33 90.1% 38.4 9.6 D
Right Turn 11 11 99.0% 14.5 9.5 B

Subtotal 316 312 98.9% 47.9 4.8 D
Left Turn 5 5 104.4% 58.9 33.8 E
Through 16 16 102.8% 61.0 17.1 E
Right Turn 43 40 93.0% 6.8 2.5 A

Subtotal 64 62 96.4% 26.0 4.7 C
Total 3,791 3,779 99.7% 23.9 3.3 C

61.0

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Imbalance
Volume and Delay by Movement PM Peak

Intersection 5 SR‐210/3500 E Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 250 254 101.5% 35.6 10.8 D
Through 1,088 1,081 99.3% 14.0 6.3 B
Right Turn 22 21 97.5% 10.9 8.1 B

Subtotal 1,360 1,356 99.7% 18.0 7.0 B
Left Turn 22 20 91.4% 30.8 18.6 C
Through 1,665 1,667 100.1% 14.6 11.4 B
Right Turn 44 48 109.8% 9.3 6.1 A

Subtotal 1,731 1,735 100.3% 14.7 11.2 B
Left Turn 39 36 92.3% 49.9 6.8 D
Through 11 12 107.1% 46.4 27.9 D
Right Turn 205 205 100.2% 18.8 5.3 B

Subtotal 255 253 99.3% 25.6 4.9 C
Left Turn 6 6 103.7% 54.0 24.1 D
Through 6 6 94.4% 20.0 25.7 B
Right Turn 22 20 91.4% 14.2 5.0 B

Subtotal 34 32 94.1% 26.4 6.9 C
Total 3,380 3,376 99.9% 16.8 8.4 B

54.0
Intersection 6 SR‐210/Wasatch Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 777 777 100.0% 21.6 2.7 C
Right Turn

Subtotal 777 777 100.0% 21.6 2.7 C
Left Turn
Through 133 141 105.8% 24.8 9.7 C
Right Turn 1,265 1,320 104.3% 38.0 19.7 D

Subtotal 1,398 1,461 104.5% 36.8 18.7 D
Left Turn 572 574 100.4% 77.5 16.7 E
Through
Right Turn 6 4 74.1% 50.8 30.5 D

Subtotal 578 579 100.1% 77.4 16.8 E
Left Turn
Through
Right Turn

Subtotal
Total 2,753 2,816 102.3% 40.6 8.6 D

80.7

EB

WB

Served Volume (vph)

NB

SB

Served Volume (vph)

NB

SB

EB

WB
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Imbalance
Volume and Delay by Movement PM Peak

Intersection 7 Wasatch Blvd/Little Cottonwood Rd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 61 58 95.6% 69.6 37.2 E
Through 272 273 100.3% 13.7 3.0 B
Right Turn 33 33 99.0% 3.0 0.9 A

Subtotal 366 364 99.4% 20.4 5.7 C
Left Turn 39 40 103.7% 43.4 10.1 D
Through 827 871 105.4% 67.3 13.8 E
Right Turn 422 448 106.3% 88.1 31.4

Subtotal 1,288 1,360 105.6% 73.0 18.4 E
Left Turn 216 211 97.8% 61.8 11.7 E
Through 78 82 104.8% 41.5 12.3 D
Right Turn 83 81 98.0% 18.6 5.1 B

Subtotal 377 374 99.3% 48.1 9.1 D
Left Turn 117 124 106.4% 41.8 5.8 D
Through 216 215 99.4% 34.5 5.1 C
Right Turn 17 16 95.4% 34.3 8.2 C

Subtotal 350 355 101.5% 37.0 4.2 D
Total 2,381 2,454 103.1% 56.4 10.4 E

66.4
Intersection 14 Wasatch Blvd‐Little Cottonwood Rd/Kings Hill Dr Side‐street Stop

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 6 4 74.1% 1.9 2.6 A
Through 1,271 1,264 99.5% 3.2 0.4 A
Right Turn 28 28 101.2% 3.2 1.3 A

Subtotal 1,305 1,297 99.4% 3.2 0.4 A
Left Turn 128 129 100.8% 9.8 2.9 A
Through 1,726 1,729 100.1% 2.4 0.3 A
Right Turn 22 20 88.9% 2.7 0.7 A

Subtotal 1,876 1,877 100.1% 2.9 0.4 A
Left Turn 11 11 96.0% 37.6 12.5 E
Through
Right Turn 11 9 84.8% 12.5 6.3 B

Subtotal 22 20 90.4% 25.6 10.2 D
Left Turn 11 11 102.0% 18.3 5.2 C
Through
Right Turn 78 77 98.4% 11.6 3.8 B

Subtotal 89 88 98.9% 12.4 2.9 B
Total 3,292 3,282 99.7% 3.4 0.3 A

28.7

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB
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APPENDIX – Detailed Traffic Operations Reports 

Future (2050) Peak Hour LOS 

Imbalanced Lanes Alternative 

With Traffic Signal at Kings Hill Drive  

 

  



Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Imbalance   KHD Signal
Volume and Delay by Movement AM Peak

Intersection 1 SR‐210/Ft Union Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 196 185 94.3% 28.2 5.1 C
Through 1,308 1,285 98.3% 23.0 4.3 C
Right Turn 169 157 92.8% 9.6 1.7 A

Subtotal 1,673 1,627 97.3% 22.2 3.8 C
Left Turn 382 374 97.8% 34.4 5.8 C
Through 992 1,003 101.1% 11.6 2.5 B
Right Turn 114 111 97.1% 3.7 1.2 A

Subtotal 1,488 1,488 100.0% 16.8 2.6 B
Left Turn 87 92 105.5% 48.8 7.7 D
Through 223 219 98.4% 45.2 5.2 D
Right Turn 174 173 99.6% 8.1 1.4 A

Subtotal 484 484 100.1% 33.2 3.1 C
Left Turn 22 25 111.6% 59.2 14.2 E
Through 33 32 97.0% 43.9 11.4 D
Right Turn 65 62 95.9% 4.7 1.1 A

Subtotal 120 119 99.1% 26.7 6.0 C
Total 3,765 3,718 98.7% 21.7 2.4 C

59.2
Intersection 4 SR‐210/Bengal Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 5 5 97.8% 27.3 38.3 C
Through 1,063 1,027 96.6% 32.3 10.3 C
Right Turn 5 6 120.0% 24.9 23.3 C

Subtotal 1,073 1,037 96.7% 32.3 10.3 C
Left Turn 27 26 97.9% 65.3 36.6 E
Through 916 928 101.3% 9.9 2.5 A
Right Turn 136 136 100.2% 3.7 1.6 A

Subtotal 1,079 1,091 101.1% 10.7 3.1 B
Left Turn 491 486 99.0% 46.1 6.1 D
Through 33 33 100.3% 32.7 6.4 C
Right Turn 16 19 116.7% 4.1 1.8 A

Subtotal 540 538 99.6% 43.4 5.8 D
Left Turn 5 7 135.6% 36.1 35.2 D
Through 27 30 110.7% 63.6 9.0 E
Right Turn 87 82 94.3% 6.6 1.5 A

Subtotal 119 119 99.7% 24.4 6.8 C
Total 2,811 2,785 99.1% 26.3 4.8 C

63.3

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Imbalance   KHD Signal
Volume and Delay by Movement AM Peak

Intersection 5 SR‐210/3500 E Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 142 139 98.2% 10.8 2.7 B
Through 992 958 96.6% 6.0 0.5 A
Right Turn 5 4 86.7% 3.2 2.6 A

Subtotal 1,139 1,102 96.8% 6.6 0.7 A
Left Turn 16 18 110.4% 16.1 8.0 B
Through 877 888 101.2% 8.2 2.1 A
Right Turn 44 47 107.1% 4.1 1.9 A

Subtotal 937 953 101.7% 8.2 2.2 A
Left Turn 60 58 96.5% 32.0 6.6 C
Through 5 5 95.6% 16.4 16.0 B
Right Turn 207 209 101.1% 9.8 1.4 A

Subtotal 272 272 100.0% 15.2 2.6 B
Left Turn 16 18 109.7% 29.7 8.9 C
Through 5 5 106.7% 25.6 21.0 C
Right Turn 22 19 87.4% 12.0 4.2 B

Subtotal 43 42 97.9% 21.7 5.8 C
Total 2,391 2,369 99.1% 8.6 1.3 A

32.0
Intersection 6 SR‐210/Wasatch Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 327 290 88.7% 24.8 1.7 C
Right Turn

Subtotal 327 290 88.7% 24.8 1.7 C
Left Turn
Through 768 779 101.5% 33.4 6.1 C
Right Turn 223 234 104.8% 4.8 1.4 A

Subtotal 991 1,013 102.2% 26.7 5.1 C
Left Turn 730 732 100.3% 23.6 1.7 C
Through
Right Turn 98 102 104.0% 15.6 1.8 B

Subtotal 828 834 100.7% 22.6 1.5 C
Left Turn
Through
Right Turn

Subtotal
Total 2,146 2,137 99.6% 24.8 2.8 C

33.4

EB

WB

Served Volume (vph)

NB
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Imbalance   KHD Signal
Volume and Delay by Movement AM Peak

Intersection 7 Wasatch Blvd/Little Cottonwood Rd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 93 93 99.9% 20.2 2.7 C
Through 572 569 99.6% 19.7 3.0 B
Right Turn 262 260 99.4% 14.6 2.9 B

Subtotal 927 923 99.5% 18.3 2.7 B
Left Turn 11 11 99.0% 36.5 23.9 D
Through 44 48 109.3% 12.5 6.3 B
Right Turn 44 45 102.8% 5.3 1.9 A

Subtotal 99 104 105.3% 12.2 4.7 B
Left Turn 131 129 98.1% 46.5 6.5 D
Through 354 358 101.2% 43.0 2.8 D
Right Turn 104 106 101.8% 9.3 1.6 A

Subtotal 589 593 100.6% 38.3 3.2 D
Left Turn 55 57 104.2% 55.5 10.0 E
Through 93 87 93.1% 39.1 6.6 D
Right Turn 60 62 103.3% 25.3 4.3 C

Subtotal 208 206 99.0% 39.6 3.5 D
Total 1,823 1,826 100.1% 26.9 1.6 C

55.5
Intersection 14 Wasatch Blvd‐Little Cottonwood Rd/Kings Hill Dr Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 1,025 987 96.3% 2.9 0.7 A
Right Turn 5 5 100.0% 6.1 3.7 A

Subtotal 1,030 992 96.3% 3.0 0.7 A
Left Turn 33 33 99.0% 7.4 2.1 A
Through 1,068 1,081 101.2% 1.4 0.4 A
Right Turn

Subtotal 1,101 1,114 101.2% 1.6 0.4 A
Left Turn 11 11 101.0% 64.4 18.0 E
Through
Right Turn 5 5 100.0% 9.0 13.5 A

Subtotal 16 16 100.7% 58.0 14.2 E
Left Turn 5 7 133.3% 50.8 26.1 D
Through
Right Turn 104 101 97.2% 9.2 1.2 A

Subtotal 109 108 98.9% 12.2 2.8 B
Total 2,256 2,230 98.9% 3.2 0.5 A

61.2
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Imbalance   KHD Signal
Volume and Delay by Movement PM Peak

Intersection 1 SR‐210/Ft Union Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 198 184 93.0% 147.4 51.4
Through 1,107 1,110 100.3% 32.6 30.4 C
Right Turn 59 53 89.5% 7.0 4.0 A

Subtotal 1,364 1,347 98.8% 45.7 32.2 D
Left Turn 177 174 98.1% 43.5 11.3 D
Through 1,728 1,734 100.4% 25.8 2.1 C
Right Turn 134 135 100.4% 10.9 2.4 B

Subtotal 2,039 2,043 100.2% 26.4 2.2 C
Left Turn 150 149 99.5% 108.7 49.7
Through 86 89 103.1% 49.2 14.2 D
Right Turn 407 401 98.4% 39.3 13.0 D

Subtotal 643 639 99.3% 55.7 13.2 E
Left Turn 134 127 95.0% 63.0 15.0 E
Through 134 134 100.1% 40.7 4.0 D
Right Turn 348 353 101.4% 9.9 1.0 A

Subtotal 616 614 99.7% 27.5 4.8 C
Total 4,662 4,642 99.6% 35.3 7.2 D

147.4
Intersection 4 SR‐210/Bengal Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 16 14 88.9% 46.7 22.1 D
Through 1,122 1,114 99.3% 16.4 5.6 B
Right Turn 11 11 100.0% 15.3 16.1 B

Subtotal 1,149 1,139 99.1% 16.8 5.5 B
Left Turn 91 89 98.2% 50.5 24.7 D
Through 1,716 1,716 100.0% 23.8 4.2 C
Right Turn 455 457 100.5% 19.3 4.1 B

Subtotal 2,262 2,262 100.0% 24.0 4.7 C
Left Turn 268 268 100.1% 50.1 4.9 D
Through 37 33 90.1% 38.4 9.6 D
Right Turn 11 11 101.0% 15.9 11.9 B

Subtotal 316 313 98.9% 47.9 4.9 D
Left Turn 5 5 104.4% 58.9 33.8 E
Through 16 16 102.8% 61.0 17.1 E
Right Turn 43 40 93.0% 6.8 2.4 A

Subtotal 64 62 96.4% 26.1 5.1 C
Total 3,791 3,776 99.6% 24.1 4.4 C

61.0
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Imbalance   KHD Signal
Volume and Delay by Movement PM Peak

Intersection 5 SR‐210/3500 E Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 250 253 101.2% 33.5 17.2 C
Through 1,088 1,082 99.4% 14.3 10.6 B
Right Turn 22 21 97.0% 7.0 4.2 A

Subtotal 1,360 1,356 99.7% 18.1 12.3 B
Left Turn 22 20 91.9% 26.1 17.5 C
Through 1,665 1,670 100.3% 19.3 9.5 B
Right Turn 44 48 109.8% 13.0 8.2 B

Subtotal 1,731 1,738 100.4% 19.2 9.4 B
Left Turn 39 36 92.6% 53.5 13.3 D
Through 11 12 107.1% 52.6 23.1 D
Right Turn 205 205 100.2% 17.6 4.1 B

Subtotal 255 253 99.3% 23.6 3.8 C
Left Turn 6 6 101.9% 53.5 37.4 D
Through 6 6 94.4% 43.9 24.2 D
Right Turn 22 20 91.9% 19.5 11.1 B

Subtotal 34 32 94.1% 31.9 14.6 C
Total 3,380 3,380 100.0% 19.2 9.4 B

51.3
Intersection 6 SR‐210/Wasatch Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 777 775 99.7% 21.6 2.1 C
Right Turn

Subtotal 777 775 99.7% 21.6 2.1 C
Left Turn
Through 133 141 105.8% 23.5 10.0 C
Right Turn 1,265 1,321 104.4% 37.4 10.8 D

Subtotal 1,398 1,461 104.5% 36.1 10.5 D
Left Turn 572 577 100.8% 80.2 11.1
Through
Right Turn 6 4 74.1% 42.0 31.1 D

Subtotal 578 581 100.5% 79.9 11.2 E
Left Turn
Through
Right Turn

Subtotal
Total 2,753 2,817 102.3% 41.0 5.2 D
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Imbalance   KHD Signal
Volume and Delay by Movement PM Peak

Intersection 7 Wasatch Blvd/Little Cottonwood Rd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 61 58 95.6% 74.9 46.6 E
Through 272 273 100.2% 13.7 2.5 B
Right Turn 33 33 99.0% 2.9 0.9 A

Subtotal 366 364 99.4% 21.1 6.7 C
Left Turn 39 40 102.6% 43.4 13.3 D
Through 827 866 104.7% 67.7 9.0 E
Right Turn 422 445 105.5% 87.3 17.0

Subtotal 1,288 1,351 104.9% 73.2 11.3 E
Left Turn 216 211 97.5% 63.5 11.6 E
Through 78 81 104.1% 40.5 8.4 D
Right Turn 83 81 98.0% 18.1 5.8 B

Subtotal 377 373 99.0% 48.6 7.1 D
Left Turn 117 124 106.3% 43.8 5.5 D
Through 216 215 99.5% 35.3 5.3 D
Right Turn 17 16 95.4% 34.2 12.0 C

Subtotal 350 355 101.6% 38.2 3.7 D
Total 2,381 2,443 102.6% 57.0 6.5 E

68.1
Intersection 14 Wasatch Blvd‐Little Cottonwood Rd/Kings Hill Dr Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 6 4 74.1% 23.9 17.6 C
Through 1,271 1,265 99.5% 10.2 11.5 B
Right Turn 28 28 101.2% 16.2 14.2 B

Subtotal 1,305 1,298 99.5% 10.4 11.5 B
Left Turn 128 129 101.1% 22.3 4.3 C
Through 1,726 1,727 100.0% 8.0 5.7 A
Right Turn 22 20 89.4% 15.9 7.9 B

Subtotal 1,876 1,876 100.0% 9.0 5.4 A
Left Turn 11 11 97.0% 46.0 33.0 D
Through
Right Turn 11 9 84.8% 59.7 117.6 E

Subtotal 22 20 90.9% 54.0 70.7 D
Left Turn 11 11 102.0% 47.4 20.9 D
Through
Right Turn 78 77 98.3% 18.6 10.9 B

Subtotal 89 88 98.8% 21.9 9.1 C
Total 3,292 3,282 99.7% 10.3 5.5 B
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APPENDIX – Detailed Traffic Operations Reports 

Future (2050) Peak Hour LOS  

Reversible Lane Alternative  

  



Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Reversable ( B)
Volume and Delay by Movement AM Peak

Intersection 1 SR‐210/Ft Union Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 196 184 94.1% 41.6 6.1 D
Through 1,308 1,289 98.5% 19.1 1.8 B
Right Turn 169 156 92.5% 9.4 1.5 A

Subtotal 1,673 1,630 97.4% 20.5 1.8 C
Left Turn 382 372 97.5% 44.7 11.8 D
Through 992 1,003 101.1% 13.9 2.4 B
Right Turn 114 111 97.1% 3.9 0.8 A

Subtotal 1,488 1,486 99.9% 21.2 4.3 C
Left Turn 87 92 105.6% 44.7 5.4 D
Through 223 219 98.4% 45.1 6.1 D
Right Turn 174 173 99.4% 8.1 2.0 A

Subtotal 484 484 100.0% 32.2 3.1 C
Left Turn 22 25 112.1% 57.4 10.9 E
Through 33 32 97.3% 42.5 14.6 D
Right Turn 65 62 95.9% 4.8 0.9 A

Subtotal 120 119 99.3% 25.6 5.5 C
Total 3,765 3,719 98.8% 22.6 2.1 C

57.4
Intersection 4 SR‐210/Bengal Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 5 5 95.6% 32.8 37.1 C
Through 1,063 1,029 96.8% 15.9 2.1 B
Right Turn 5 6 122.2% 8.7 12.2 A

Subtotal 1,073 1,040 96.9% 16.1 2.4 B
Left Turn 27 27 98.4% 24.3 8.8 C
Through 916 926 101.1% 15.7 5.1 B
Right Turn 136 136 100.1% 2.4 0.8 A

Subtotal 1,079 1,089 100.9% 14.2 4.4 B
Left Turn 491 487 99.1% 46.4 5.9 D
Through 33 33 100.3% 30.6 5.3 C
Right Turn 16 19 116.7% 2.8 1.8 A

Subtotal 540 539 99.7% 44.3 5.1 D
Left Turn 5 7 137.8% 68.3 23.7 E
Through 27 30 109.9% 55.0 13.7 D
Right Turn 87 82 94.1% 7.0 2.1 A

Subtotal 119 118 99.5% 24.9 3.3 C
Total 2,811 2,786 99.1% 21.7 2.8 C
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Reversable ( B)
Volume and Delay by Movement AM Peak

Intersection 5 SR‐210/3500 E Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 142 139 97.6% 27.8 13.9 C
Through 992 960 96.8% 8.7 2.9 A
Right Turn 5 0 0.0% 0.0 0.0 A

Subtotal 1,139 1,099 96.5% 11.3 4.1 B
Left Turn 16 17 107.6% 119.9 129.9
Through 877 872 99.4% 65.9 64.0 E
Right Turn 44 46 105.3% 41.8 53.2 D

Subtotal 937 935 99.8% 65.2 63.3 E
Left Turn 60 58 96.7% 64.6 6.6 E
Through 5 5 100.0% 29.9 38.0 C
Right Turn 207 210 101.6% 22.1 9.0 C

Subtotal 272 273 100.4% 31.8 7.6 C
Left Turn 16 18 109.7% 68.2 12.2 E
Through 5 5 108.9% 64.4 40.6 E
Right Turn 22 19 87.4% 26.3 21.1 C

Subtotal 43 42 98.2% 54.2 15.6 D
Total 2,391 2,350 98.3% 36.0 27.5 D

68.1
Intersection 6 SR‐210/Wasatch Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 327 293 89.6% 27.9 2.7 C
Right Turn

Subtotal 327 293 89.6% 27.9 2.7 C
Left Turn
Through 768 753 98.0% 202.8 40.1
Right Turn 223 228 102.3% 172.0 42.1

Subtotal 991 981 99.0% 195.0 40.0
Left Turn 730 734 100.5% 55.9 4.2 E
Through
Right Turn 98 102 104.3% 42.9 5.8 D

Subtotal 828 836 101.0% 54.3 4.2 D
Left Turn
Through
Right Turn

Subtotal
Total 2,146 2,110 98.3% 116.8 19.3

194.9
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Reversable ( B)
Volume and Delay by Movement AM Peak

Intersection 7 Wasatch Blvd/Little Cottonwood Rd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 93 93 99.8% 19.2 6.2 B
Through 572 571 99.8% 20.6 3.8 C
Right Turn 262 261 99.5% 14.4 3.7 B

Subtotal 927 924 99.7% 18.7 3.9 B
Left Turn 11 10 90.9% 32.3 29.7 C
Through 44 47 106.1% 18.9 8.2 B
Right Turn 44 44 101.0% 6.8 1.7 A

Subtotal 99 101 102.1% 16.5 3.8 B
Left Turn 131 128 97.7% 43.4 5.8 D
Through 354 357 100.9% 43.5 6.9 D
Right Turn 104 106 101.8% 11.8 6.3 B

Subtotal 589 591 100.4% 38.0 6.0 D
Left Turn 55 57 102.8% 56.1 12.8 E
Through 93 85 91.3% 37.3 8.0 D
Right Turn 60 62 102.6% 26.4 10.6 C

Subtotal 208 203 97.6% 39.5 9.0 D
Total 1,823 1,820 99.8% 26.8 2.7 C

56.1
Intersection 14 Wasatch Blvd‐Little Cottonwood Rd/Kings Hill Dr Side‐street Stop

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 1,025 991 96.7% 0.9 1.2 A
Right Turn 5 5 102.2% 1.7 1.4 A

Subtotal 1,030 996 96.7% 0.9 1.2 A
Left Turn 33 32 98.0% 24.2 19.7 C
Through 1,068 1,060 99.3% 33.7 27.6 D
Right Turn

Subtotal 1,101 1,092 99.2% 33.4 27.4 D
Left Turn 11 11 99.0% 13.9 5.7 B
Through
Right Turn 5 5 97.8% 49.2 71.7 E

Subtotal 16 16 98.6% 25.5 20.6 D
Left Turn 5 6 128.9% 86.5 189.6
Through
Right Turn 104 101 96.8% 7.0 1.2 A

Subtotal 109 107 98.3% 11.1 7.2 B
Total 2,256 2,211 98.0% 17.7 14.0 C

28.0
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Imbalance
Volume and Delay by Movement PM Peak

Intersection 1 SR‐210/Ft Union Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 198 183 92.4% 155.1 47.6
Through 1,107 1,109 100.2% 30.8 12.2 C
Right Turn 59 53 89.1% 6.3 3.5 A

Subtotal 1,364 1,345 98.6% 44.3 14.1 D
Left Turn 177 173 97.9% 39.0 7.5 D
Through 1,728 1,733 100.3% 26.2 2.4 C
Right Turn 134 135 100.5% 11.4 2.5 B

Subtotal 2,039 2,041 100.1% 26.4 2.0 C
Left Turn 150 149 99.2% 117.2 55.1
Through 86 89 103.1% 51.7 12.5 D
Right Turn 407 401 98.5% 40.8 13.5 D

Subtotal 643 638 99.3% 59.1 14.9 E
Left Turn 134 128 95.2% 62.4 13.5 E
Through 134 134 100.1% 40.1 3.6 D
Right Turn 348 353 101.4% 9.9 1.0 A

Subtotal 616 614 99.7% 27.3 4.2 C
Total 4,662 4,639 99.5% 35.5 4.8 D

155.1
Intersection 4 SR‐210/Bengal Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 16 14 88.2% 52.3 23.1 D
Through 1,122 1,116 99.5% 18.7 4.6 B
Right Turn 11 11 100.0% 12.9 11.8 B

Subtotal 1,149 1,142 99.4% 19.1 4.4 B
Left Turn 91 89 98.3% 46.8 15.0 D
Through 1,716 1,716 100.0% 22.6 3.4 C
Right Turn 455 457 100.5% 17.7 3.1 B

Subtotal 2,262 2,263 100.0% 22.6 3.5 C
Left Turn 268 268 100.1% 50.1 4.9 D
Through 37 33 90.1% 38.4 9.6 D
Right Turn 11 11 99.0% 14.5 9.5 B

Subtotal 316 312 98.9% 47.9 4.8 D
Left Turn 5 5 104.4% 58.9 33.8 E
Through 16 16 102.8% 61.0 17.1 E
Right Turn 43 40 93.0% 6.8 2.5 A

Subtotal 64 62 96.4% 26.0 4.7 C
Total 3,791 3,779 99.7% 23.9 3.3 C

61.0
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Imbalance
Volume and Delay by Movement PM Peak

Intersection 5 SR‐210/3500 E Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 250 254 101.5% 35.6 10.8 D
Through 1,088 1,081 99.3% 14.0 6.3 B
Right Turn 22 21 97.5% 10.9 8.1 B

Subtotal 1,360 1,356 99.7% 18.0 7.0 B
Left Turn 22 20 91.4% 30.8 18.6 C
Through 1,665 1,667 100.1% 14.6 11.4 B
Right Turn 44 48 109.8% 9.3 6.1 A

Subtotal 1,731 1,735 100.3% 14.7 11.2 B
Left Turn 39 36 92.3% 49.9 6.8 D
Through 11 12 107.1% 46.4 27.9 D
Right Turn 205 205 100.2% 18.8 5.3 B

Subtotal 255 253 99.3% 25.6 4.9 C
Left Turn 6 6 103.7% 54.0 24.1 D
Through 6 6 94.4% 20.0 25.7 B
Right Turn 22 20 91.4% 14.2 5.0 B

Subtotal 34 32 94.1% 26.4 6.9 C
Total 3,380 3,376 99.9% 16.8 8.4 B

54.0
Intersection 6 SR‐210/Wasatch Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 777 777 100.0% 21.6 2.7 C
Right Turn

Subtotal 777 777 100.0% 21.6 2.7 C
Left Turn
Through 133 141 105.8% 24.8 9.7 C
Right Turn 1,265 1,320 104.3% 38.0 19.7 D

Subtotal 1,398 1,461 104.5% 36.8 18.7 D
Left Turn 572 574 100.4% 77.5 16.7 E
Through
Right Turn 6 4 74.1% 50.8 30.5 D

Subtotal 578 579 100.1% 77.4 16.8 E
Left Turn
Through
Right Turn

Subtotal
Total 2,753 2,816 102.3% 40.6 8.6 D

80.7
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Imbalance
Volume and Delay by Movement PM Peak

Intersection 7 Wasatch Blvd/Little Cottonwood Rd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 61 58 95.6% 69.6 37.2 E
Through 272 273 100.3% 13.7 3.0 B
Right Turn 33 33 99.0% 3.0 0.9 A

Subtotal 366 364 99.4% 20.4 5.7 C
Left Turn 39 40 103.7% 43.4 10.1 D
Through 827 871 105.4% 67.3 13.8 E
Right Turn 422 448 106.3% 88.1 31.4

Subtotal 1,288 1,360 105.6% 73.0 18.4 E
Left Turn 216 211 97.8% 61.8 11.7 E
Through 78 82 104.8% 41.5 12.3 D
Right Turn 83 81 98.0% 18.6 5.1 B

Subtotal 377 374 99.3% 48.1 9.1 D
Left Turn 117 124 106.4% 41.8 5.8 D
Through 216 215 99.4% 34.5 5.1 C
Right Turn 17 16 95.4% 34.3 8.2 C

Subtotal 350 355 101.5% 37.0 4.2 D
Total 2,381 2,454 103.1% 56.4 10.4 E

66.4
Intersection 14 Wasatch Blvd‐Little Cottonwood Rd/Kings Hill Dr Side‐street Stop

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 6 4 74.1% 1.9 2.6 A
Through 1,271 1,264 99.5% 3.2 0.4 A
Right Turn 28 28 101.2% 3.2 1.3 A

Subtotal 1,305 1,297 99.4% 3.2 0.4 A
Left Turn 128 129 100.8% 9.8 2.9 A
Through 1,726 1,729 100.1% 2.4 0.3 A
Right Turn 22 20 88.9% 2.7 0.7 A

Subtotal 1,876 1,877 100.1% 2.9 0.4 A
Left Turn 11 11 96.0% 37.6 12.5 E
Through
Right Turn 11 9 84.8% 12.5 6.3 B

Subtotal 22 20 90.4% 25.6 10.2 D
Left Turn 11 11 102.0% 18.3 5.2 C
Through
Right Turn 78 77 98.4% 11.6 3.8 B

Subtotal 89 88 98.9% 12.4 2.9 B
Total 3,292 3,282 99.7% 3.4 0.3 A

28.7

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB
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APPENDIX – Detailed Traffic Operations Reports 

Future (2050) Peak Hour LOS  

Reversible Lane Alternative 

With Traffic Signal at Kings Hill Drive  

  



Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Reversable ( B)   KHD Signal
Volume and Delay by Movement AM Peak

Intersection 1 SR‐210/Ft Union Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 196 183 93.5% 44.2 7.2 D
Through 1,308 1,286 98.3% 16.6 2.4 B
Right Turn 169 156 92.6% 7.4 2.2 A

Subtotal 1,673 1,626 97.2% 19.2 2.3 B
Left Turn 382 373 97.6% 40.7 9.4 D
Through 992 1,003 101.1% 14.8 2.9 B
Right Turn 114 111 97.0% 4.2 1.0 A

Subtotal 1,488 1,487 99.9% 20.6 3.4 C
Left Turn 87 92 105.6% 47.8 7.4 D
Through 223 220 98.5% 46.9 5.7 D
Right Turn 174 173 99.5% 8.2 2.3 A

Subtotal 484 485 100.1% 33.1 3.5 C
Left Turn 22 25 112.1% 56.4 21.2 E
Through 33 32 97.3% 47.9 10.2 D
Right Turn 65 62 95.9% 5.0 0.5 A

Subtotal 120 119 99.3% 26.7 9.4 C
Total 3,765 3,716 98.7% 21.6 1.8 C

57.4
Intersection 4 SR‐210/Bengal Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 5 5 97.8% 32.7 30.9 C
Through 1,063 1,026 96.5% 15.5 3.6 B
Right Turn 5 6 120.0% 7.8 10.6 A

Subtotal 1,073 1,037 96.7% 15.7 3.7 B
Left Turn 27 26 97.9% 46.2 36.5 D
Through 916 921 100.5% 29.5 30.7 C
Right Turn 136 136 100.2% 4.4 5.1 A

Subtotal 1,079 1,083 100.4% 26.8 27.7 C
Left Turn 491 487 99.1% 46.4 5.9 D
Through 33 33 100.3% 30.6 5.3 C
Right Turn 16 19 116.7% 4.2 4.5 A

Subtotal 540 539 99.7% 44.3 5.1 D
Left Turn 5 7 137.8% 68.3 23.7 E
Through 27 30 109.9% 55.0 13.7 D
Right Turn 87 82 94.1% 6.7 1.5 A

Subtotal 119 118 99.5% 24.7 3.1 C
Total 2,811 2,777 98.8% 26.5 11.9 C

50.8

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Reversable ( B)   KHD Signal
Volume and Delay by Movement AM Peak

Intersection 5 SR‐210/3500 E Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 142 139 97.9% 29.7 9.9 C
Through 992 960 96.8% 9.0 4.9 A
Right Turn 5 0 0.0% 0.0 0.0 A

Subtotal 1,139 1,099 96.5% 11.8 4.9 B
Left Turn 16 17 108.3% 126.3 107.1
Through 877 855 97.5% 103.7 84.5
Right Turn 44 45 103.0% 76.3 71.9 E

Subtotal 937 918 98.0% 103.2 83.8
Left Turn 60 58 97.0% 60.2 9.5 E
Through 5 5 100.0% 17.3 27.4 B
Right Turn 207 210 101.5% 19.4 9.9 B

Subtotal 272 273 100.5% 28.2 7.9 C
Left Turn 16 13 78.5% 50.3 30.1 D
Through 5 5 91.1% 48.5 46.9 D
Right Turn 22 16 73.2% 17.9 16.5 B

Subtotal 43 33 77.3% 38.7 24.5 D
Total 2,391 2,323 97.2% 49.7 32.8 D

61.6
Intersection 6 SR‐210/Wasatch Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 327 292 89.4% 27.4 3.9 C
Right Turn

Subtotal 327 292 89.4% 27.4 3.9 C
Left Turn
Through 768 754 98.2% 205.7 21.4
Right Turn 223 228 102.2% 173.4 21.3

Subtotal 991 982 99.1% 199.0 21.1
Left Turn 730 737 100.9% 43.0 11.1 D
Through
Right Turn 98 102 104.4% 30.1 9.2 C

Subtotal 828 839 101.4% 41.4 10.8 D
Left Turn
Through
Right Turn

Subtotal
Total 2,146 2,114 98.5% 110.5 9.0

187.2

EB

WB

Served Volume (vph)

NB

SB

Served Volume (vph)

NB
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EB

WB
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Reversable ( B)   KHD Signal
Volume and Delay by Movement AM Peak

Intersection 7 Wasatch Blvd/Little Cottonwood Rd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 93 93 99.8% 19.1 6.3 B
Through 572 571 99.9% 19.9 3.1 B
Right Turn 262 261 99.5% 14.0 3.2 B

Subtotal 927 925 99.8% 18.1 3.2 B
Left Turn 11 10 91.9% 29.4 22.1 C
Through 44 47 106.1% 15.9 4.5 B
Right Turn 44 45 101.3% 5.3 1.8 A

Subtotal 99 101 102.4% 13.6 1.9 B
Left Turn 131 128 97.7% 44.0 5.9 D
Through 354 357 101.0% 43.0 7.4 D
Right Turn 104 106 101.7% 11.9 6.8 B

Subtotal 589 591 100.4% 37.8 6.6 D
Left Turn 55 57 103.4% 56.5 9.0 E
Through 93 85 91.4% 35.4 4.1 D
Right Turn 60 61 101.9% 23.5 8.8 C

Subtotal 208 203 97.6% 38.2 4.5 D
Total 1,823 1,820 99.9% 26.3 2.3 C

56.5
Intersection 14 Wasatch Blvd‐Little Cottonwood Rd/Kings Hill Dr Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 1,025 992 96.8% 0.6 0.1 A
Right Turn 5 5 102.2% 6.4 3.8 A

Subtotal 1,030 997 96.8% 0.6 0.1 A
Left Turn 33 32 97.3% 28.0 26.3 C
Through 1,068 1,044 97.7% 29.6 29.0 C
Right Turn

Subtotal 1,101 1,076 97.7% 29.5 28.8 C
Left Turn 11 11 101.0% 45.7 24.8 D
Through
Right Turn 5 5 97.8% 67.0 70.8 E

Subtotal 16 16 100.0% 69.3 34.4 E
Left Turn 5 7 133.3% 72.9 75.6 E
Through
Right Turn 104 101 97.2% 6.8 0.8 A

Subtotal 109 108 98.9% 12.2 5.6 B
Total 2,256 2,197 97.4% 15.9 14.4 B

67.9

WB

Served Volume (vph)

NB

SB

EB
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Served Volume (vph)
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EB

       Fehr & Peers 5/20/2019



Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Imbalance   KHD Signal
Volume and Delay by Movement PM Peak

Intersection 1 SR‐210/Ft Union Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 198 184 93.0% 147.4 51.4
Through 1,107 1,110 100.3% 32.6 30.4 C
Right Turn 59 53 89.5% 7.0 4.0 A

Subtotal 1,364 1,347 98.8% 45.7 32.2 D
Left Turn 177 174 98.1% 43.5 11.3 D
Through 1,728 1,734 100.4% 25.8 2.1 C
Right Turn 134 135 100.4% 10.9 2.4 B

Subtotal 2,039 2,043 100.2% 26.4 2.2 C
Left Turn 150 149 99.5% 108.7 49.7
Through 86 89 103.1% 49.2 14.2 D
Right Turn 407 401 98.4% 39.3 13.0 D

Subtotal 643 639 99.3% 55.7 13.2 E
Left Turn 134 127 95.0% 63.0 15.0 E
Through 134 134 100.1% 40.7 4.0 D
Right Turn 348 353 101.4% 9.9 1.0 A

Subtotal 616 614 99.7% 27.5 4.8 C
Total 4,662 4,642 99.6% 35.3 7.2 D

147.4
Intersection 4 SR‐210/Bengal Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 16 14 88.9% 46.7 22.1 D
Through 1,122 1,114 99.3% 16.4 5.6 B
Right Turn 11 11 100.0% 15.3 16.1 B

Subtotal 1,149 1,139 99.1% 16.8 5.5 B
Left Turn 91 89 98.2% 50.5 24.7 D
Through 1,716 1,716 100.0% 23.8 4.2 C
Right Turn 455 457 100.5% 19.3 4.1 B

Subtotal 2,262 2,262 100.0% 24.0 4.7 C
Left Turn 268 268 100.1% 50.1 4.9 D
Through 37 33 90.1% 38.4 9.6 D
Right Turn 11 11 101.0% 15.9 11.9 B

Subtotal 316 313 98.9% 47.9 4.9 D
Left Turn 5 5 104.4% 58.9 33.8 E
Through 16 16 102.8% 61.0 17.1 E
Right Turn 43 40 93.0% 6.8 2.4 A

Subtotal 64 62 96.4% 26.1 5.1 C
Total 3,791 3,776 99.6% 24.1 4.4 C

61.0

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Imbalance   KHD Signal
Volume and Delay by Movement PM Peak

Intersection 5 SR‐210/3500 E Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 250 253 101.2% 33.5 17.2 C
Through 1,088 1,082 99.4% 14.3 10.6 B
Right Turn 22 21 97.0% 7.0 4.2 A

Subtotal 1,360 1,356 99.7% 18.1 12.3 B
Left Turn 22 20 91.9% 26.1 17.5 C
Through 1,665 1,670 100.3% 19.3 9.5 B
Right Turn 44 48 109.8% 13.0 8.2 B

Subtotal 1,731 1,738 100.4% 19.2 9.4 B
Left Turn 39 36 92.6% 53.5 13.3 D
Through 11 12 107.1% 52.6 23.1 D
Right Turn 205 205 100.2% 17.6 4.1 B

Subtotal 255 253 99.3% 23.6 3.8 C
Left Turn 6 6 101.9% 53.5 37.4 D
Through 6 6 94.4% 43.9 24.2 D
Right Turn 22 20 91.9% 19.5 11.1 B

Subtotal 34 32 94.1% 31.9 14.6 C
Total 3,380 3,380 100.0% 19.2 9.4 B

51.3
Intersection 6 SR‐210/Wasatch Blvd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 777 775 99.7% 21.6 2.1 C
Right Turn

Subtotal 777 775 99.7% 21.6 2.1 C
Left Turn
Through 133 141 105.8% 23.5 10.0 C
Right Turn 1,265 1,321 104.4% 37.4 10.8 D

Subtotal 1,398 1,461 104.5% 36.1 10.5 D
Left Turn 572 577 100.8% 80.2 11.1
Through
Right Turn 6 4 74.1% 42.0 31.1 D

Subtotal 578 581 100.5% 79.9 11.2 E
Left Turn
Through
Right Turn

Subtotal
Total 2,753 2,817 102.3% 41.0 5.2 D

82.0

EB

WB

Served Volume (vph)

NB
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   3 Lane Imbalance   KHD Signal
Volume and Delay by Movement PM Peak

Intersection 7 Wasatch Blvd/Little Cottonwood Rd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 61 58 95.6% 74.9 46.6 E
Through 272 273 100.2% 13.7 2.5 B
Right Turn 33 33 99.0% 2.9 0.9 A

Subtotal 366 364 99.4% 21.1 6.7 C
Left Turn 39 40 102.6% 43.4 13.3 D
Through 827 866 104.7% 67.7 9.0 E
Right Turn 422 445 105.5% 87.3 17.0

Subtotal 1,288 1,351 104.9% 73.2 11.3 E
Left Turn 216 211 97.5% 63.5 11.6 E
Through 78 81 104.1% 40.5 8.4 D
Right Turn 83 81 98.0% 18.1 5.8 B

Subtotal 377 373 99.0% 48.6 7.1 D
Left Turn 117 124 106.3% 43.8 5.5 D
Through 216 215 99.5% 35.3 5.3 D
Right Turn 17 16 95.4% 34.2 12.0 C

Subtotal 350 355 101.6% 38.2 3.7 D
Total 2,381 2,443 102.6% 57.0 6.5 E

68.1
Intersection 14 Wasatch Blvd‐Little Cottonwood Rd/Kings Hill Dr Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 6 4 74.1% 23.9 17.6 C
Through 1,271 1,265 99.5% 10.2 11.5 B
Right Turn 28 28 101.2% 16.2 14.2 B

Subtotal 1,305 1,298 99.5% 10.4 11.5 B
Left Turn 128 129 101.1% 22.3 4.3 C
Through 1,726 1,727 100.0% 8.0 5.7 A
Right Turn 22 20 89.4% 15.9 7.9 B

Subtotal 1,876 1,876 100.0% 9.0 5.4 A
Left Turn 11 11 97.0% 46.0 33.0 D
Through
Right Turn 11 9 84.8% 59.7 117.6 E

Subtotal 22 20 90.9% 54.0 70.7 D
Left Turn 11 11 102.0% 47.4 20.9 D
Through
Right Turn 78 77 98.3% 18.6 10.9 B

Subtotal 89 88 98.8% 21.9 9.1 C
Total 3,292 3,282 99.7% 10.3 5.5 B

59.5

WB

Served Volume (vph)

NB

SB

EB
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NB

SB

EB

       Fehr & Peers 5/20/2019



 
 

APPENDIX – Detailed Traffic Operations Reports 

Future (2050) Peak Hour LOS  

Roundabouts Alternative  



Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   4 Lane   Roundabouts
Volume and Delay by Movement AM Peak

Intersection 1 SR‐210/Ft Union Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 196 121 61.5% 22.1 3.4 C
Through 1,308 818 62.6% 15.3 2.7 B
Right Turn 169 102 60.1% 7.7 1.2 A

Subtotal 1,673 1,041 62.2% 15.5 2.1 B
Left Turn 382 374 97.9% 18.9 3.0 B
Through 992 1,003 101.1% 11.5 1.2 B
Right Turn 114 111 97.0% 3.5 0.5 A

Subtotal 1,488 1,488 100.0% 12.7 1.1 B
Left Turn 87 92 105.9% 44.6 8.8 D
Through 223 219 98.2% 45.0 4.7 D
Right Turn 174 173 99.7% 8.2 1.8 A

Subtotal 484 485 100.1% 32.3 3.1 C
Left Turn 22 25 112.1% 57.5 16.9 E
Through 33 32 96.6% 42.0 13.2 D
Right Turn 65 62 95.9% 4.7 1.2 A

Subtotal 120 119 99.1% 26.3 6.4 C
Total 3,765 3,132 83.2% 17.3 1.1 B

57.5
Intersection 4 SR‐210/Bengal Blvd Roundabout

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 5 2 42.2% 7.1 6.1 A
Through 1,063 573 53.9% 8.5 1.7 A
Right Turn 5 3 66.7% 5.6 7.8 A

Subtotal 1,073 579 53.9% 8.5 1.7 A
Left Turn 27 27 98.4% 7.0 3.0 A
Through 916 927 101.2% 6.9 1.4 A
Right Turn 136 136 99.8% 6.3 1.8 A

Subtotal 1,079 1,089 100.9% 6.8 1.4 A
Left Turn 491 327 66.6% 410.5 27.8
Through 33 20 61.6% 418.4 61.9
Right Turn 16 13 82.6% 365.5 143.0

Subtotal 540 361 66.8% 410.6 28.3
Left Turn 5 7 135.6% 9.2 10.2 A
Through 27 30 111.9% 11.1 2.5 B
Right Turn 87 82 94.8% 11.8 3.6 B

Subtotal 119 119 100.4% 11.6 2.7 B
Total 2,811 2,148 76.4% 79.2 7.1

400.7
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WB
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   4 Lane   Roundabouts
Volume and Delay by Movement AM Peak

Intersection 5 SR‐210/3500 E Roundabout

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 142 74 51.8% 4.3 1.0 A
Through 992 500 50.4% 3.3 0.5 A
Right Turn 5 2 46.7% 0.8 1.1 A

Subtotal 1,139 575 50.5% 3.4 0.5 A
Left Turn 16 18 110.4% 6.1 2.4 A
Through 877 883 100.6% 6.1 1.1 A
Right Turn 44 47 107.8% 5.4 1.1 A

Subtotal 937 948 101.2% 6.0 1.0 A
Left Turn 60 58 96.7% 67.5 37.5
Through 5 5 100.0% 44.2 42.7 E
Right Turn 207 211 101.8% 68.5 32.0

Subtotal 272 274 100.6% 68.3 33.0
Left Turn 16 18 110.4% 8.1 3.5 A
Through 5 5 104.4% 3.6 4.8 A
Right Turn 22 19 87.4% 5.1 3.4 A

Subtotal 43 42 97.9% 6.7 2.3 A
Total 2,391 1,839 76.9% 15.6 6.0 C

68.5
Intersection 6 SR‐210/Wasatch Blvd Roundabout

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 327 222 67.9% 7.4 1.3 A
Right Turn

Subtotal 327 222 67.9% 7.4 1.3 A
Left Turn
Through 768 774 100.7% 6.9 1.7 A
Right Turn 223 232 104.0% 3.0 0.3 A

Subtotal 991 1,006 101.5% 6.1 1.5 A
Left Turn 730 258 35.3% 273.0 36.3
Through
Right Turn 98 34 34.4% 262.7 39.6

Subtotal 828 292 35.2% 272.0 36.2
Left Turn
Through
Right Turn

Subtotal
Total 2,146 1,519 70.8% 58.5 5.6

263.1
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WB

Served Volume (vph)
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   4 Lane   Roundabouts
Volume and Delay by Movement AM Peak

Intersection 7 Wasatch Blvd/Little Cottonwood Rd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 93 16 17.1% 879.4 540.3
Through 572 113 19.8% 1296.4 541.1
Right Turn 262 50 19.2% 948.3 362.0

Subtotal 927 180 19.4% 1185.1 487.4
Left Turn 11 11 97.0% 13.9 12.8 B
Through 44 48 108.1% 12.6 5.5 B
Right Turn 44 45 103.0% 4.1 0.9 A

Subtotal 99 104 104.6% 10.0 3.5 B
Left Turn 131 115 88.0% 412.3 168.2
Through 354 354 100.0% 197.7 120.2
Right Turn 104 105 101.4% 138.0 104.7

Subtotal 589 575 97.6% 230.5 128.5
Left Turn 55 55 100.2% 53.9 13.4 D
Through 93 80 86.0% 113.6 41.0
Right Turn 60 61 102.0% 216.1 54.1

Subtotal 208 196 94.4% 127.2 37.9
Total 1,823 1,054 57.8% 320.1 122.1

1084.4
Intersection 14 Wasatch Blvd‐Little Cottonwood Rd/Kings Hill Dr Roundabout

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 1,025 463 45.2% 3.2 0.4 A
Right Turn 5 2 42.2% 0.9 1.6 A

Subtotal 1,030 465 45.1% 3.2 0.4 A
Left Turn 33 33 100.0% 3.5 1.3 A
Through 1,068 1,080 101.1% 3.3 0.2 A
Right Turn

Subtotal 1,101 1,113 101.1% 3.3 0.2 A
Left Turn 11 11 100.0% 6.5 5.3 A
Through
Right Turn 5 5 97.8% 9.1 4.8 A

Subtotal 16 16 99.3% 8.5 2.7 A
Left Turn 5 7 131.1% 4.3 4.8 A
Through
Right Turn 104 101 96.7% 5.4 1.9 A

Subtotal 109 107 98.3% 5.3 1.8 A
Total 2,256 1,701 75.4% 3.4 0.2 A

9.1
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   4 Lane   Roundabouts
Volume and Delay by Movement PM Peak

Intersection 1 SR‐210/Ft Union Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 198 128 64.8% 66.5 6.8 E
Through 1,107 739 66.7% 15.6 2.5 B
Right Turn 59 39 65.9% 4.4 1.8 A

Subtotal 1,364 906 66.4% 22.8 2.6 C
Left Turn 177 156 88.3% 307.2 24.0
Through 1,728 1,495 86.5% 396.6 14.3
Right Turn 134 112 83.7% 321.4 45.4

Subtotal 2,039 1,764 86.5% 383.0 14.0
Left Turn 150 150 100.2% 121.9 71.7
Through 86 89 103.6% 69.5 66.6 E
Right Turn 407 398 97.9% 70.1 87.9 E

Subtotal 643 638 99.2% 83.6 78.4
Left Turn 134 127 95.0% 73.5 20.6 E
Through 134 134 100.1% 45.5 6.2 D
Right Turn 348 353 101.3% 7.6 1.0 A

Subtotal 616 614 99.7% 31.0 5.8 C
Total 4,662 3,921 84.1% 198.6 16.1

318.2
Intersection 4 SR‐210/Bengal Blvd Roundabout

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 16 11 71.5% 5.0 1.1 A
Through 1,122 883 78.7% 3.0 0.3 A
Right Turn 11 8 70.7% 2.9 1.3 A

Subtotal 1,149 902 78.5% 3.1 0.3 A
Left Turn 91 80 87.7% 131.6 7.5
Through 1,716 1,532 89.3% 129.6 4.4
Right Turn 455 404 88.9% 127.7 4.5

Subtotal 2,262 2,016 89.1% 129.3 4.3
Left Turn 268 26 9.5% 5777.3 411.4
Through 37 4 10.5% 3256.7 3099.1
Right Turn 11 1 9.1% 1240.1 2468.3

Subtotal 316 30 9.6% 5787.4 389.9
Left Turn 5 5 106.7% 8.1 6.6 A
Through 16 17 104.2% 7.2 2.5 A
Right Turn 43 40 93.3% 5.8 1.2 A

Subtotal 64 62 97.0% 6.4 0.9 A
Total 3,791 3,011 79.4% 148.8 24.5

3509.1

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB

WB
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   4 Lane   Roundabouts
Volume and Delay by Movement PM Peak

Intersection 5 SR‐210/3500 E Roundabout

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 250 203 81.4% 4.9 0.7 A
Through 1,088 868 79.7% 3.5 0.2 A
Right Turn 22 18 80.8% 2.8 1.2 A

Subtotal 1,360 1,089 80.1% 3.8 0.3 A
Left Turn 22 18 82.3% 26.7 19.1 D
Through 1,665 1,475 88.6% 30.4 19.4 D
Right Turn 44 44 99.7% 34.0 22.6 D

Subtotal 1,731 1,537 88.8% 30.5 19.5 D
Left Turn 39 13 32.8% 1899.7 246.0
Through 11 3 30.3% 421.3 847.2
Right Turn 205 65 31.9% 1916.2 240.3

Subtotal 255 81 31.9% 1910.4 239.6
Left Turn 6 6 101.9% 15.6 5.9 C
Through 6 6 94.4% 9.4 10.2 A
Right Turn 22 20 90.9% 11.7 4.1 B

Subtotal 34 32 93.5% 12.8 3.7 B
Total 3,380 2,739 81.0% 79.4 17.4

1916.2
Intersection 6 SR‐210/Wasatch Blvd Roundabout

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn
Through 777 491 63.2% 718.6 55.7
Right Turn

Subtotal 777 491 63.2% 718.6 55.7
Left Turn
Through 133 112 84.3% 4.7 3.1 A
Right Turn 1,265 1,095 86.5% 33.3 19.7 D

Subtotal 1,398 1,207 86.3% 30.7 18.3 D
Left Turn 572 578 101.1% 9.2 1.3 A
Through
Right Turn 6 4 74.1% 5.1 5.9 A

Subtotal 578 583 100.8% 9.2 1.2 A
Left Turn
Through
Right Turn

Subtotal
Total 2,753 2,280 82.8% 178.2 13.2

738.2

SB

EB

WB

Served Volume (vph)

NB

SB

Served Volume (vph)

NB

EB

WB
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Vissim Post‐Processor SR‐210
Average Results from 10 Runs Weekday 2050   4 Lane   Roundabouts
Volume and Delay by Movement PM Peak

Intersection 7 Wasatch Blvd/Little Cottonwood Rd Signal

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 61 59 97.1% 65.9 21.4 E
Through 272 273 100.2% 13.3 2.4 B
Right Turn 33 33 99.0% 4.2 1.0 A

Subtotal 366 365 99.6% 21.8 6.4 C
Left Turn 39 36 91.5% 20.5 6.9 C
Through 827 719 87.0% 27.0 8.0 C
Right Turn 422 365 86.4% 20.0 8.1 C

Subtotal 1,288 1,120 86.9% 24.5 7.8 C
Left Turn 216 218 101.0% 35.3 14.3 D
Through 78 82 104.6% 17.7 7.2 B
Right Turn 83 81 98.0% 9.7 2.6 A

Subtotal 377 381 101.1% 26.0 10.1 C
Left Turn 117 96 82.3% 18.7 2.2 B
Through 216 165 76.2% 16.5 2.3 B
Right Turn 17 13 77.1% 11.2 5.3 B

Subtotal 350 274 78.3% 17.1 1.5 B
Total 2,381 2,140 89.9% 23.2 5.2 C

65.9
Intersection 14 Wasatch Blvd‐Little Cottonwood Rd/Kings Hill Dr Roundabout

Demand Total Delay (sec/veh)
Direction Movement Volume (vph) Average Percent Average Std. Dev. LOS

Left Turn 6 5 77.8% 5.8 5.3 A
Through 1,271 1,000 78.7% 6.0 0.9 A
Right Turn 28 25 87.7% 5.6 2.4 A

Subtotal 1,305 1,030 78.9% 6.0 1.0 A
Left Turn 128 108 84.3% 5.5 0.7 A
Through 1,726 1,425 82.6% 5.1 0.7 A
Right Turn 22 17 76.3% 5.4 1.6 A

Subtotal 1,876 1,550 82.6% 5.1 0.7 A
Left Turn 11 11 96.0% 29.3 16.3 D
Through
Right Turn 11 10 86.9% 38.2 20.2 E

Subtotal 22 20 91.4% 33.8 15.0 D
Left Turn 11 11 102.0% 14.6 6.8 B
Through
Right Turn 78 76 97.6% 16.5 4.5 C

Subtotal 89 87 98.1% 16.4 4.4 C
Total 3,292 2,687 81.6% 6.1 0.6 A

32.9

WB

Served Volume (vph)

NB

SB

EB

WB

Served Volume (vph)

NB

SB

EB
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Attachment B. Link Characteristics for the 
Gravel Pit Mobility Hub 
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Link 
ID 

Vehicle Activity Speed 
(mph) 

January 
AM Peak 
Traffic 

Numbers 

January 
Midday 
Traffic 

Numbers 

January 
PM Peak 
Traffic 

Numbers 

January 
Overnight 

Traffic 
Numbers 

Travel Type Link Length 
(meters) 

6 Bus only 2.5 12 6 12 0 Queue 39.6 
9 Bus only 15 12 6 12 0 Accel/decel 40.0 
14 Full fleet 50 282 469 1,289 168 Free flow 171.2 
16 Light duty + buses 40 17 26 72 5 Accel/decel 86.3 
18 Light-duty only  25 45 180 540 45 Accel/decel 81.3 
20 Light-duty only  10 540 180 45 45 Accel/decel 48.4 
21 Light-duty only  10 600 200 50 50 Accel/decel 40.4 
22 Light-duty only  30 540 180 45 45 Accel/decel 73.2 
25 Light duty + buses 2.5 72 26 17 5 Queue 31.8 
29 Light-duty only  2.5 50 200 600 50 Queue 39.9 
31 Light duty + buses 30 72 26 17 5 Accel/decel 64.4 
32 Light-duty only  15 540 180 45 45 Queue 38.1 
35 Full fleet 50 1,022 409 700 107 Free flow 106.8 
58 Light-duty only  10 45 180 540 45 Accel/decel 12.1 
60 Bus only 2.5 12 6 12 0 Queue 40.3 
61 Light-duty only  2.5 612 206 62 50 Queue 40.2 
62 Light-duty only  15 300 100 25 25 Accel/decel 74.7 
63 Light-duty only  10 25 100 300 25 Accel/decel 14.6 
64 Light-duty only  10 50 200 600 50 Accel/decel 40.3 
65 Light-duty only  10 25 100 300 25 Accel/decel 38.8 
66 Light-duty only  2.5 25 100 300 25 Queue 41.3 
67 Light-duty only  15 25 100 300 25 Free flow 49.0 
68 Light-duty only  2.5 25 100 300 25 Queue 28.1 
69 Full fleet 50 282 469 1,289 168 Free flow 76.1 
70 Full fleet 50 282 469 1,289 168 Free flow 108.3 
71 Full fleet 50 1,022 409 700 107 Free flow 165.5 
72 Full fleet 50 1,022 409 700 107 Free flow 98.8 
73 Light-duty only  40 45 180 540 45 Accel/decel 66.7 
74 Bus only 15 12 6 12 0 Accel/decel 114.2 
75 Bus only 15 12 6 12 0 Accel/decel 74.0 
77 Light-duty only  15 300 100 25 25 Free flow 98.0 
78 Light-duty only  15 300 100 25 25 Free flow 31.1 
79 Light-duty only  15 300 100 25 25 Free flow 103.1 
80 Light-duty only  15 25 100 300 25 Free flow 140.2 

(continued on next page) 
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Link 
ID 

Vehicle Activity Speed 
(mph) 

January 
AM Peak 
Traffic 

Numbers 

January 
Midday 
Traffic 

Numbers 

January 
PM Peak 
Traffic 

Numbers 

January 
Overnight 

Traffic 
Numbers 

Travel Type Link Length 
(meters) 

81 Light-duty only  15 25 100 300 25 Free flow 21.9 
82 Light-duty only  10 300 100 25 25 Accel/decel 73.3 
83 Light-duty only  15 25 100 300 25 Accel/decel 98.4 
84 Light-duty only  10 25 100 300 25 Accel/decel 12.5 
85 Light-duty only  10 300 100 25 25 Accel/decel 16.1 
86 Light-duty only  15 300 100 25 25 Accel/decel 26.8 
87 Light-duty only  15 300 100 25 25 Accel/decel 114.5 
88 Light-duty only  2.5 300 100 25 25 Queue 24.0 
89 Light-duty only  10 25 100 300 25 Accel/decel 122.2 
90 Light-duty only  2.5 25 100 300 25 Queue 15.7 
91 Light-duty only  10 25 100 300 25 Accel/decel 13.0 
92 Light-duty only  10 300 100 25 25 Accel/decel 17.2 
93 Light-duty only  10 275 100 0 25 Accel/decel 32.4 
94 Light-duty only  10 275 100 0 25 Accel/decel 28.9 
95 Light-duty only  10 0 100 275 25 Accel/decel 29.7 
96 Light-duty only  2.5 0 100 275 25 Queue 32.3 
97 Light-duty only  10 275 100 0 25 Accel/decel 13.3 
98 Light-duty only  10 0 100 275 25 Accel/decel 8.7 
99 Light-duty only  10 275 100 0 25 Accel/decel 20.9 
100 Light-duty only  10 0 100 275 25 Accel/decel 25.7 
101 Light-duty only  10 0 100 275 25 Accel/decel 5.4 
102 Light-duty only  10 275 100 0 25 Accel/decel 4.6 
103 Light-duty only  2.5 300 100 25 25 Queue 24.8 
104 Light-duty only  2.5 25 100 300 25 Queue 25.2 
105 Light-duty only  2.5 300 100 25 25 Queue 31.3 
106 Light-duty only  10 300 100 25 25 Accel/decel 37.2 
107 Light-duty only  15 25 100 300 25 Accel/decel 30.1 
108 Light-duty only  10 25 100 300 25 Accel/decel 34.6 
109 Light-duty only  10 300 100 25 25 Accel/decel 17.0 
111 Light-duty only  10 300 100 25 25 Accel/decel 31.2 
112 Light-duty only  15 5 20 60 5 Accel/decel 48.9 
114 Light-duty only  10 12 6 12 0 Accel/decel 48.5 
115 Light-duty only  10 72 26 17 5 Accel/decel 12.2 
117 Light-duty only  10 540 180 45 45 Accel/decel 28.6 

(continued on next page) 
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Link 
ID 

Vehicle Activity Speed 
(mph) 

January 
AM Peak 
Traffic 

Numbers 

January 
Midday 
Traffic 

Numbers 

January 
PM Peak 
Traffic 

Numbers 

January 
Overnight 

Traffic 
Numbers 

Travel Type Link Length 
(meters) 

118 Light-duty only  20 5 20 60 5 Accel/decel 28.3 
119 Light duty + buses 30 17 26 72 5 Accel/decel 80.3 
120 Bus only 15 12 6 12 0 Accel/decel 20.4 
122 Light-duty only  10 25 100 300 25 Accel/decel 75.8 
123 Light-duty only  15 300 100 25 25 Free flow 28.3 
124 Light-duty only  15 300 100 25 25 Free flow 139.2 
125 Light-duty only  15 25 100 300 25 Free flow 225.5 
127 Light-duty only  15 300 100 25 25 Accel/decel 22.7 
128 Light-duty only  15 300 100 25 25 Accel/decel 161.1 
129 Light-duty only  2.5 300 100 25 25 Queue 41.7 
130 Light-duty only  15 25 100 300 25 Accel/decel 193.8 
131 Light-duty only  2.5 25 100 300 25 Queue 16.1 
132 Light-duty only  2.5 25 100 300 25 Queue 17.5 
133 Light-duty only  10 25 100 300 25 Accel/decel 17.8 
134 Light-duty only  10 300 100 25 25 Accel/decel 12.2 
135 Light-duty only  10 275 100 0 25 Accel/decel 75.4 
136 Light-duty only  10 275 100 0 25 Accel/decel 12.1 
137 Light-duty only  10 0 100 275 25 Accel/decel 10.8 
138 Light-duty only  15 0 100 275 25 Accel/decel 48.7 
139 Light-duty only  10 0 100 275 25 Accel/decel 20.2 
140 Light-duty only  10 275 100 0 25 Accel/decel 14.0 
141 Light-duty only  2.5 0 100 275 25 Queue 25.2 
142 Bus only 10 12 6 12 0 Accel/decel 26.7 
143 Bus only 2.5 12 6 12 0 Queue 105.4 
144 Bus only 10 12 6 12 0 Accel/decel 23.0 
145 Bus only 10 12 6 12 0 Accel/decel 24.1 
146 Bus only 2.5 12 6 12 0 Queue 103.0 
147 Bus only 10 12 6 12 0 Accel/decel 28.4 
148 Light-duty only  2.5 300 100 25 25 Queue 40.1 
149 Light-duty only  10 300 100 25 25 Accel/decel 47.7 
150 Light-duty only  2.5 25 0 25 0 Queue 67.8 
151 Light-duty only  15 25 0 25 0 Free flow 71.4 
152 Light-duty only  2.5 25 0 25 0 Free flow 169.3 
153 Light-duty only  10 25 0 25 0 Accel/decel 21.1 

(continued on next page) 
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Link 
ID 

Vehicle Activity Speed 
(mph) 

January 
AM Peak 
Traffic 

Numbers 

January 
Midday 
Traffic 

Numbers 

January 
PM Peak 
Traffic 

Numbers 

January 
Overnight 

Traffic 
Numbers 

Travel Type Link Length 
(meters) 

154 Light-duty only  15 25 0 25 0 Accel/decel 23.4 
155 Light-duty only  15 25 0 25 0 Accel/decel 50.6 
161 Light-duty only  10 25 0 25 0 Accel/decel 43.5 
164 Light-duty only  10 25 0 25 0 Accel/decel 22.9 
165 Light-duty only  2.5 25 0 25 0 Queue 21.5 
166 Light-duty only  10 25 0 25 0 Accel/decel 23.5 
169 Light-duty only  10 25 0 25 0 Accel/decel 7.5 
170 Light-duty only  15 25 0 25 0 Accel/decel 9.7 
171 Light-duty only  10 25 0 25 0 Accel/decel 10.8 
172 Light-duty only  10 25 0 25 0 Accel/decel 10.3 
177 Light-duty only  15 25 0 25 0 Free flow 78.3 
178 Light-duty only  15 25 0 25 0 Free flow 86.2 
179 Light-duty only  2.5 25 0 25 0 Queue 68.4 
180 Light-duty only  10 25 0 25 0 Accel/decel 10.3 
181 Light-duty only  10 25 0 25 0 Accel/decel 14.1 
183 Light-duty only  10 25 0 25 0 Accel/decel 13.0 
189 Light-duty only  15 25 0 25 0 Free flow 30.9 
190 Light-duty only  15 25 0 25 0 Free flow 10.7 
191 Light-duty only  15 25 0 25 0 Free flow 43.4 
193 Light-duty only  15 25 0 25 0 Free flow 9.6 
194 Light-duty only  10 25 0 25 0 Accel/decel 7.2 
195 Light-duty only  15 25 0 25 0 Free flow 25.0 
196 Light-duty only  10 25 0 25 0 Accel/decel 6.2 
197 Light-duty only  15 25 0 25 0 Free flow 32.9 
198 Light-duty only  10 25 0 25 0 Accel/decel 5.6 
199 Light-duty only  15 25 0 25 0 Free flow 43.5 
200 Light-duty only  15 25 0 25 0 Free flow 26.9 
201 Light-duty only  10 25 0 25 0 Accel/decel 5.4 
202 Light-duty only  15 25 0 25 0 Free flow 18.8 
203 Light-duty only  15 300 100 25 25 Accel/decel 20.6 
204 Light duty + buses 15 72 26 17 5 Accel/decel 55.2 
205 Full fleet 50 1,067 589 1,240 152 Free flow 25.9 
206 Bus only 10 12 6 12 0 Accel/decel 18.1 
207 Light-duty only  5 275 100 0 25 Parking garage 96.8 

(continued on next page) 
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Link 
ID 

Vehicle Activity Speed 
(mph) 

January 
AM Peak 
Traffic 

Numbers 

January 
Midday 
Traffic 

Numbers 

January 
PM Peak 
Traffic 

Numbers 

January 
Overnight 

Traffic 
Numbers 

Travel Type Link Length 
(meters) 

208 Light-duty only  5 0 100 275 25 Parking garage 96.2 
209 Light-duty only  5 275 100 0 25 Parking garage 94.7 
210 Light-duty only  5 0 100 275 25 Parking garage 96.2 
211 Light-duty only  5 275 100 0 25 Parking garage 47.7 
212 Light-duty only  5 0 100 275 25 Parking garage 46.0 
213 Light-duty only  5 275 100 0 25 Parking garage 96.0 
214 Light-duty only  5 0 100 275 25 Parking garage 95.6 
215 Light-duty only  5 275 100 0 25 Parking garage 97.3 
216 Light-duty only  5 0 100 275 25 Parking garage 97.5 
217 Light-duty only  5 275 100 0 25 Parking garage 49.0 
218 Light-duty only  5 0 100 275 25 Parking garage 46.5 
219 Light-duty only  2.5 540 180 45 45 Queue 36.5 
223 Bus only 0 1 1 1 0 Bus stop 12.2 
224 Bus only 0 1 1 1 0 Bus stop 12.2 
225 Bus only 0 1 1 1 0 Bus stop 12.2 
226 Bus only 0 1 1 1 0 Bus stop 12.2 
227 Bus only 0 1 1 1 0 Bus stop 12.2 
228 Bus only 0 1 1 1 0 Bus stop 12.2 
229 Bus only 0 1 1 1 0 Bus stop 12.2 
230 Bus only 0 1 1 1 0 Bus stop 12.2 
232 Light-duty only  5 275 100 0 25 Parking garage 23.3 
233 Light-duty only  5 275 100 0 25 Parking garage 22.6 
234 Light-duty only  5 275 100 0 25 Parking garage 23.3 
235 Light-duty only  5 275 100 0 25 Parking garage 22.6 
236 Light-duty only  5 0 100 275 25 Parking garage 22.9 
237 Light-duty only  5 0 100 275 25 Parking garage 22.3 
238 Light-duty only  5 0 100 275 25 Parking garage 22.9 
239 Light-duty only  5 0 100 275 25 Parking garage 22.3 
240 Light-duty only  5 275 100 0 25 Parking garage 22.3 
241 Light-duty only  5 275 100 0 25 Parking garage 22.2 
242 Light-duty only  5 275 100 0 25 Parking garage 23.3 
243 Light-duty only  5 275 100 0 25 Parking garage 22.2 
244 Light-duty only 5 0 100 275 25 Parking garage 23.3 
245 Light-duty only 5 0 100 275 25 Parking garage 22.3 

(continued on next page) 
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Link 
ID 

Vehicle Activity Speed 
(mph) 

January 
AM Peak 
Traffic 

Numbers 

January 
Midday 
Traffic 

Numbers 

January 
PM Peak 
Traffic 

Numbers 

January 
Overnight 

Traffic 
Numbers 

Travel Type Link Length 
(meters) 

246 Light-duty only 5 0 100 275 25 Parking garage 23.3 
247 Light-duty only 5 0 100 275 25 Parking garage 22.3 
500 Light-duty only 

(plus 24 buses 
parked overnight) 

0 1,500 200 1,500 50 Parking 
structure 

0.0 
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Attachment C. Link Characteristics for the 
Gondola Base Station 
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Link 
ID 

Vehicle 
Activity 

Speed 
(mph) 

January 
AM Peak 
Traffic 

Numbers 

January 
Midday 
Traffic 

Numbers 

January 
PM Peak 
Traffic 

Numbers 

January 
Overnight 

Traffic 
Numbers 

Travel Type Link Length 
(meters) 

1 Bus only 15 24 12 24 0 Accel/decel 10.9 
2 Bus only 15 12 6 12 0 Accel/decel 26.0 
3 Full fleet 40 117 185 513 54 Free flow 110.5 
4 Full fleet 20 513 208 117 46 Accel/decel 45.0 
5 Full fleet 2.5 92 160 488 29 Queue 30.2 
7 Bus only 15 12 6 12 0 Accel/decel 17.7 
8 Full fleet 20 92 160 488 29 Accel/decel 42.0 
10 Bus only 15 24 12 24 0 Accel/decel 92.9 
11 Full fleet 25 117 185 513 54 Accel/decel 55.7 
12 Bus only 15 12 6 12 0 Accel/decel 14.1 
13 Full fleet 20 92 160 488 29 Accel/decel 27.5 
15 Bus only 2.5 12 6 12 0 Queue 45.0 
17 Full fleet 40 513 208 117 46 Free flow 106.7 
19 Bus only 2.5 24 12 24 0 Queue 36.2 
23 Bus only 15 24 12 24 0 Accel/decel 16.8 
24 Full fleet 20 25 25 25 25 Accel/decel 15.9 
26 Full fleet 25 25 25 25 25 Accel/decel 26.2 
27 Full fleet 2.5 37 31 37 25 Queue 29.9 
28 Bus only 2.5 24 12 24 0 Queue 56.8 
30 Full fleet 40 1190 442 200 51 Free flow 247.5 
33 Bus only 25 12 6 12 0 Accel/decel 21.7 
34 Full fleet 40 157 262 751 68 Free flow 160.9 
36 Full fleet 25 476 177 80 21 Accel/decel 78.1 
37 Full fleet 2.5 476 177 80 21 Queue 29.6 
38 Full fleet 40 751 296 157 56 Free flow 141.1 
39 Full fleet 40 714 265 120 31 Free flow 72.3 
40 Full fleet 40 714 265 120 31 Free flow 109.6 
41 Full fleet 40 200 384 1190 71 Free flow 209.7 
42 Full fleet 40 132 237 726 43 Free flow 44.5 
43 Full fleet 40 132 237 726 43 Free flow 42.8 
44 Full fleet 15 92 160 488 29 Accel/decel 14.3 
45 Full fleet 30 25 25 25 25 Accel/decel 18.5 
46 Full fleet 2.5 513 208 117 46 Queue 13.3 
47 Full fleet 15 476 177 80 21 Accel/decel 8.2 

(continued on next page) 
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Link 
ID 

Vehicle 
Activity 

Speed 
(mph) 

January 
AM Peak 
Traffic 

Numbers 

January 
Midday 
Traffic 

Numbers 

January 
PM Peak 
Traffic 

Numbers 

January 
Overnight 

Traffic 
Numbers 

Travel Type Link Length 
(meters) 

48 Full fleet 30 476 177 80 21 Accel/decel 55.9 
50 Bus only 15 24 12 24 0 Accel/decel 13.9 
51 Full fleet 40 157 262 751 68 Free flow 46.6 
52 Full fleet 40 224 396 1,214 71 Free flow 41.2 
53 Full fleet 40 739 290 145 56 Free flow 39.3 
54 Bus only 15 24 12 24 0 Accel/decel 13.6 
55 Bus only 15 24 12 24 0 Accel/decel 29.4 
56 Bus only 15 24 12 24 0 Accel/decel 9.5 
57 Full fleet 40 224 396 1,214 71 Free flow 63.0 
220 Bus only 0 1 1 1 0 Bus stop 12.2 
221 Bus only 0 1 1 1 0 Bus stop 12.2 
222 Bus only 0 1 1 1 0 Bus stop 12.2 
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Attachment D. Variable Emission Generator 
Methodology 

To create an air dispersion modeling analysis that uses temporally varying emission rates for each source of 
emissions, variable emissions keywords were used in the SO pathway of the AERMOD input files. 
A Microsoft Excel workbook was used to generate the appropriate text to be added into the input file for 
each AERMOD run.  

List of Steps for Variable Emission File 
1. Each MOVES output file was added to a separate tab of an Excel workbook (2 pollutants × 4 times 

of day = 8 tabs of output data). 

2. In each of the summary tabs, four columns were created for each period of the day (AM, midday, 
PM, and overnight). Cells under these columns reference the corresponding MOVES output tab to 
produce emission rates in grams per second (g/s) for each linkID for each period of the day. 

3. To create a daily profile of emission factors by hour, 24 columns were created and separated by the 
period of the day. Each cell in these columns references the emission factor corresponding to the 
appropriate link and period of the day from the four columns described in step 2. The time of day 
was divided as follows: 

a. Hours 1–6: Overnight 
b. Hours 7–9: AM peak 
c. Hours 10–14: Midday 
d. Hours 15–17: PM peak 
e. Hours 18–24: Overnight 

4. To create text that could be added to an AERMOD input file, a concatenate function was used to 
string together the keyword “EMISFACT”, the link/sourceID, “HROFDY”, and the 24 cells of g/s 
emission rates. 

5. The resulting lines of text were copied from the workbook and pasted into an AERMOD input file that 
had emission rates of 1 g/s assigned to each source. Area source emission rates of 1.0 g/s were 
divided by the area of the source to produce values in units of grams per second per square meter 
(g/sec-m2). 

6. An input file was produced in the Lakes Environmental’s AERMOD View (version 9.8.3), and file 
paths were updated to reference the appropriate folders for receptor files, meteorological data, and 
the output pathway. 

 




